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PUBLIC NOTICES 





RAILWAY MATERIALS FOR SALE. 


ae S \ealed Tenders will 


received by the Director of Army Con- 
tracts for the following RAILWAY 
MATERIAL 
aT CATTERICK CAMP, YORKS ; 
4 Standard-gauge Locomotives and Spares. 
Passenger Coaches (4-wheel) and Spares. 
3 Covered Vane and Spares. 


21 W.D. Wagons and Spares. 
Permanent Way Material 


Miscellaneous Tools and Plant 
‘T (HILWELL, NOTTS : 

1 “ Baldwin “ Lecomotive. 
‘if BRAMLEY, HANTS : 

> * Avonside *" Locomotives 


4T WEEDON, NORTHANTS : 


1 * Baldwin “’ Locomotive 

Forms of Tender and further information may be 

m application to the DIRECTOR OF ARMY 
(D.C. Sales), Caxton House West. 

London, 5.W. 1. 6754 


had 
‘ ONT RACTS 
Tothi!!-street, 





[ihe Director - General, 
The... Store Department. oF 


No. 15. paveeee- road, Lambeth, 58.E. 
REQUIRES 

1. POINT ROD 

2. SPRINGS, HEL ICAL and VOLUTE. 

3. AXLE-BOXES, CAST STEEL. 

4. AXLES, C. and W. 

5. SCREW COUPLINGS and SHACKLES. 

6. BUFFERS. 


&e. 
TYRES for CARRIAGE and WAGON WHEELS 
m the 12th September, 1024, for Nos. 2 to 5, and 


he 16th September, 1924, for Nos. 6 and 7. 
ender forms obtainable from above 6790 


& 


NEERS, a JUNIOR ENGINE 





an 








ROADS ENGINEERS. 


’anted for RoadSchemes 


aoe Local eehwer Arteta 
BER of TEMP: 





for temporary employment. Inchusive salaries w ithin 
following accord. to works experience and 
cusltecnieee - ae 
Engineers, £500 to £700. 
Assistant reine, £300 to 
Junior E ng tant wit) to £200. 
Preference will be --E, to men who have served in 
His Majesty's Forces. 
Applieatians should be made immediately in writing 
to the ESTABLISHMENT OFFICER, Ministry of 


Transport, 6, Whitehall-gardens, 5.W. 1. otating age 
qualifications, experience, . and in mich 
district employment would be preferred. 


fy ee Le ee = . 


M. ng 
sala , ot nase bs. = ay hones Sat present equivalent 
yt} strict 


to £377 pa. in at See 4 "Ase 33 to. 35. 
prior to ap —— His ye 
Members 





Applications ai are Invited 


APPOINTMENT 4 ASSISTANT 
Electrical), 


Candidates must Ua, 





uth September. 4. S. a form to be 
the CHIEF s ENG ‘NEE .M. Office of Works, 
(axton House, Tothill- - 54 Westminster, 5.W. 1 


6798 
PARTMENT, for three years, with possible 


extension. Salary £320-£10-£360 a year, payable 
locally im dollars at the Government rate of exchange, 
at present fixed at 2s. to the dollar. In addition a 
strictly temporary exchange allowance is at present 
paid amounting to 20 per cent. of salary. Free 
passages and quarters. Candidates, aged 25-35, must 
have had experience as clerk of works or foreman of 
works on the construction of quay walls, jetties or 
wharves in stone and/or concrete and must be able to 
read plans and make measurement of completed work. 
Apply at once by letter, stating age and experience, 
to the CROWN AGENTS FOR THE COLONIES, 4, 
Millbank, Westminster, London, 8.W.1, quoting at 
head of letter M/12,608. 6792 





( )verseer Required by 
GOVERNMENT of HONG 
<a for the PUBLIC WORKS DE 





[echnical College, 
BRADFORD. 





FULL-TIME DAY COURSES are provided in the 
various branches of Technology. 

Special facilities are available for advanced study 
and research 

Further particulars and prospectuses may be 
obtained on application to the PRINCIPAL, Tech- 
nical College, Bradford. 6742 

\p 2 
(‘rystal Palace School of 
rhe rEe oeaC AL ENGINEERING. 

rincipal J pl oy M. Inst. C.E.. M.I. 

Mech, B. 
The NEW COURSE wit commence on SEP. 10th. 


a! ee enter at the School on the he 
' 67 


Oth 





be 


Tenders due on the 5th September, 1924, for No. 1, | 
dé 


| The Treatment of Water Supplies. 











20-Ton Wagons 





The Engineer 


—_——_@—__—__ 


PRINCIPAL CONTENTS OF THIS _ ISSUE. 





New Sewage Disposal Works at Tilbury. 


The British Empire Exhibition 
(Nineteenth Notice). 





Short Wave Directional Wireless. 
100 Years of British Railways—No. IX. 
The French Navy. 


British Wire-Drawing and Wire-Working 
Machinery—No. VII. 

















for Coal Traffic. 














PUBLIC NOTICES 





PUBLIC NOTICES 
[ihe University of Sheffield. 
SESSION 1924-2 
Vice-Chancellor Sir HENRY HADOW, C©.B.E., 
D. Mus., LL.D 


DEPARTMENTS OF MECHANICAL, 

ELECTRICAL, AND CIVIL ENGTI- 

NEERING, METALLURGY, MINING, 

FUEL TECHNOLOGY, AND GLASS 
> TECHNOLOGY. 

The Courses in the above Departments extend over 


three or four years and prepare students to become 
specialists in one or other of these branches of Applied 


nce. 

The LECTURE COURSES in all the Departments 
are supplemented by Practical Training in Lebors- 
tories and Workshops. which are fally equipped for 


the pu of advanced scientific teaching, investiga- 
tion an 
Part-time Courses are arranged for students who 


desire to take special portions of any of the regular 
courses. 

In Mining Engineering and in certain of the Courses 
in Mechanical and Bilectrical Engineering, and in 
Glass Technology, arrangements are made to enabie 
students who come to the University from works or 
collieries to take six months’ courses of study at the 
University and six months’ practice at the works Or 
colliery each year for a period of four years 

The LECTCRE COURSES commence 
Ist, 1024 

The TECHNICAL LABORATORY COURSES 
mence SEPTEMBER 23rd, 1924. 

For further details of the Courses and for par- 
ticulars of the rees, Associateships, Diplomas, 
and Certificates awarded on their successful completion, 
application should be made to 

GIBBONS, 


Ww. M. 
Registrar. 


OCTOBER 


com- 


6712 


[ihe Polytechnic, 309, Regent- 
STREET. W. 1. 


OOL OF ENGINEERING. 

School: The Hon. Sir CHARLES 

PA .C.B., M.A., LL.D., D.Se., F.R.8., &c. 
Head of the Department : ALEX. RB. HORNE, 

0.B.E., B.Sc., (Hons. Eng.), F.R.S. (Bdin.), &e. 
THE DAY DEPARTMENT 
RE-OPENS on SEPTEMBER 16th, 1924. Entrance 
Examination commences September 8th, 1924, at 9.30 

o'cloe 

Three-year DIPLOMA COURSES in 

MECHANICAL ENGINEERING, 
ELECTRICAL ENGINEERING. 
MOTOR CAR ENGINEERING. 

Practice in the Laboratories, Drawing-office, 
shop and Field 

Fee 21 Guineas per annum. 

LHE EVENING DEPARTMENT 
RE-OPENS oa SEPTEMBER 20th, 1924, Students 
eurolied from September 17th, 1924. 

The Day and Evening Courses are recognised for the 
Dipiomas and Certificates issued by the Inetitutions 
of Mechanical and Electrical Engineers in conjunction 
with the os =. Education. 

Full free on application the 
DIRECTOR ‘xi EDUCATION. sl 721 


W oolwich Polytechnic. 


Ua de REQUIRED, ENGINEERING 
DEPARTMEN Graduate with teaching, works, and 
drawing-office eames to teach engineering 
science and drawing, and to lecture on workshop 
processes. Salary according to Burnham scale 
Particulars from PRINCIPAL. 6731 





SCH 
President of # 
RSONS, 


Work 


to 
6 











he Polytechnic, 309, Regent- 
STREET. W. 1. 

A SPECIAL COURSE has been arrange’ for 
students taking the Studentship Examination of the 
—— of M the Preliminary 
Ex of the Testitution "et Civil Eaxtneers. 
ond ‘the Final nation of the Institution of Klee 
trical , pl Cast, 2 





The classes as follows :— 
PURE Ma reeMA TIC 3 Monday, 7.30 to 9 p.m. 
ENGLISH Th ¥. 6.30 to 8 p.m 
MECHANICS - Thursday. 8 to 9.30 p.m 
oo e-ss , 6.30 to 7.30 p.m 
PHYSICS . 3 onpP ¢n Wednesday. 6.30 to 9 p.m. 
The syllabus covers all the work in pottn oupeemn 


uiréd for the examinations men ti: 

‘ee for the Pm go £2 28 

Prospectus on application to the ae 
OF RBUCATION, 





UNIVERSITY OF 
Y ing’s College. 
FACULTY OF ENGINEERING. 


COMPLETE COURSES of STUDY, 
either three or four years, are in 
C BCHANICAL AND 


LONDON. 





extending over 


SLY. 

ELECTRICAL ENGINEERING 
for the meering Degrees of Dntvsssity ot 
9 and for the Diploma and Certificate of the 
College. 


The four years’ Course provides, in addition to the 
<a nies. opportunity for practical training 
2 or’ 


HEADS OF -—— oy ee 


es wo G, COOK, D.Sc., MI. Mech. E., A.M. Inst. 
Mechanical Engineering 
Cc, res “GENEVE, B.Sc., A.M.I. Mech. E., Seniot 
Leoturer. 
fessor A. H. JAMESON, M.Sc., M. Inst. C.E.. 
Civil Engineering (Dean). 
©. H. LOBBAN, B.Sc., A.M. Inst. C.E., Senior 
turer 
ies Ll a M. Inst. ©.E., M.1.E.E., 
F. “ROBEAESOS,. Mi ee, Lectu 
Fe. A. F. WHI MA. Wathoraatics 
= teng BE. TOLLIFF Fi M.A, 
Comnidemite extensions have oo ot in the 
Engineer Department. These include a iarge 
odditional drawing-office, lecture room, and labora 


tory for wo and Strength = Materials in the 
Civil and Mechanical and research 
rooms, including Wireless Tolegraphy. in the Eleo- 
trical Engineering Department. Large additions 
have been made to the equipment of the Laboratories 
in the three Departments for purposes of teaching 
and 

tq is @ College Hostel and a large Athletic 

roun 

For full yo vel, ' to the SEC SEnent. 
King’s College, Strand, W.O 31 





[ J niversity of Manchester 
DEPARTMENT OF 
ELECTRICAL ENGINEERING. 


DEPARTMENTS OF GIVIL, MECHANICAL AND 
ELECTRICAL BRGINERRING, 
Full particulars of these Courses will be forwarded 
on application to the INTEKNAL ee 
The Session COMMENCES on OCTOBER 2n 


PUBLIC NOTICES 





[Jniversity of Manchester. 


PHYSICS DEPARTMENT. 
i pertiowinns ° 
RATORY COURSES in PHYSICS, poeta <: 
both the Ordinary an will be 


forwarded on spplication to 
REGISTRAR. 


(\ardiff Education Committee. 
THE TECHN ICAL COLLEGE. 


Principal : CHARLES COLES, B.Sc. (Lond.) 


DEPARTMENT OF ENGINEERING. 


Head of Department: A. W. jOvEEDGs. B.Sc. 
(Eng.), A. -R.C. 
SESSION 1924-25 
(Commencing on TUESDAY, 7th OCTOBER, 
The following Oourses have 
Engineering Students :— 

A Three Years” Course in Mechanical and Marine 
Engineering, jointly with the University College 
of South Wales Monmouthshire 

A Two Years’ Course for Apprentices and others 





1924). 
been arranged for 





with facilities for practi experience in the 
Sumuner Term. 
itabl tad preparing 
for I E mg or for the Examinations 
of the neering Societies. 
8 al rees are also lor Marine Eugi- 


arranged f 
neers preparing for the Examinations of the Board of 


T . 

OPEN RONOKA RAMIES. covering tuition fees ana 

maintenense grants of £40 per annum for three years. 

re offered for competition annually and candidates 
for entry to the above Department are eligible to 
compete. 

For further particulars of Full-time and Part-time 
Entrance Examination, Scholarships, Fees, 
te the Principal. Application forms for 
Entrance Scholarship a grt cm filled up, 
must be received before September 1 

JOHN J. JACKSON, Director a “Faducation, 
Hall, Cardif. 


Courses, 
&c., apply 


o. 
70 





[™perial College of Science 
. ae A Thoyooy. 
APPLICATI a =! "tor the POST of 
DEMONSTRATOR in the MATHEMATICS and 
DE. of the ROYAL 
COLLEGE of mg Experience 
essential). Salary, £300 per um. Full particulars 
on appl dates’ plications, add 


not later than 5th September, 10924 





A dministrati ve " County 


LONDO 

Re ay FOR New FIRE FLOAT 
amdon County Council invites TENDERS for 
the CONSTRUCTION and BSUPPLY of a TWIN. 
SCREW STEEL FIRE FLOAT with Internal Com- 
bastion Engines and Centrifagal Fire Pumys for the 

river service of the London Fire Brigade 
Tae specification, form of Tender, &c.. may 
obtained on application to the Chief Officer at the 
Headquarters Station of the London Wire Brigade, 
Southwark Bridge-road, 5.E.1, upon paymont of the 
sum of £2, — will be returnable if a bona fide 


Tender is submitted and not rx WY: withdrawn. 
Tenders must be ad Tae Olerk of the 
Council and endo : Tender for New Fire 
Pioat,’’ and be delivered at the County Hall, West- 
minster Bridge, 5.E.1. not later taan 4 p.m. on 
Monday, 6th October, 1924. No Tender wil be 
recei ved that time. The Council does not bind 


after t! 
itself to accept the lowest or any Ten 
JAMES BIRD, 





6756 Clerk of the Londen County Council. 
W stbury Urban District and 
WESTB AND 


WHORWELISDOWN 


The Westbury and Dilton Marsh Joint Water Com. 
mittee is prepared to receive en for the 
SINKING of a BRICK-LINED WELL about 1 10ft 
deep, together with ADIT and all APPURTENANT 
WORKS, at Westbury, Wilts. 

Quantites and site plan may be obtained at the 
office of the Engineers. essrs. W. H. Radford and 
Son, Albion Chambers, King-street, Nottingham, on 
deposit of Two Guineas (cheque), which will be 
returned on receipt of a bona fide Tender and the 
return of the quantities. 

Seal Tenders to be delivered to the undersigned 
on_or before Twelve Noon, Friday, September 12th. 

The Committee does not bind itself to accept the 
lowest or any Tender. 

By Order, 
J. H. H. HILLMAN, 
Clerk to the Committee. 

Westbury, Wilts, 


August 26th, 1924 6762 
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PUBLIC NOTICES 


a 
SITUATIONS OPEN (continued) 





( ‘orporation of Madras. 
SPECIAL WORKS uN NT. 
es ee. 
CONTRACTS M 
PUMPING. ie 


The Corporation of FR — 
receive TENDERS from 
t ater tate a contract for the & SOPEL’ 
of SEWAGE PUMPING ite 
Otl Engines and Centrifugal — 
sories, &c., to be Mere 3 
maintained at North M lapere 
Pumping Stations in the City of Madras, India. 

Forms of Tender and contract in duplicate, with 
one set of drawings prepared er, ~1 Special Drainage 
Engineer to the Corporation, from the 
undersigned, on payment of Te Ten Shillings for each 
contract, which will not be returned. 

» Leaders, acoompar : i my 

or A.draffs om the | c 

should Be sent oder: 

tion of Madras, so as to reach him not later ian 
‘Twelve Noon on the 

The Corporation does not bind itself to accept the 
lowest or = Tender 
; (MES MANSERGH and BONS, 

Agents to the Corporation of Madras. 

5. Victoria-street, 

London, 38.W 
21st ance 19814. 


6717 





(Sounty Borongh of South: 


AMPION 
RECONSTRUCTION OF COBDEN BRIDGE 
; STEEL. 
LENDERS are INVITED for, hg RECONSTRUC- 


TTON of the above-mentioned vine BO: 
Set 


spans of about 75ft. each. 
VISION of a TEMPORARY BRIDGE: 
and all inet Jental works. 
a ++ 89, Vi treet, 
of the specification, Dill 
quantities and form of Tender are to be obta 
from the Engineer's o: 
Guineas, whieh sum will 
of a bona tide Tender and the return of all documents 
Sealed Tenders, endorsed ‘‘ Co bden ‘idee Steel,’ 
must be t to the Town Clerk, Southampton, not 
later than o’cloek forenoon on Monday, the 
15th day of September, 1924. 
The Corporation do not undertake to accept elther 
the lowest or any Tender. 
R. R. LINTHORNE, 
Town Clerk. 
F 25th August, 1924. 6752 


(jounty Borough of South- 


AMPTON. 
REC ONSTRUCTION OF COBDEN BRIDGE 
N REINFORCED CONCRETE. 
TENDERS are INVITED for the gen 4g's 
TION of the above-mentioned BRIDGE, havi 
spans of about 76ft. each, including the “PROVIBION 
of a TEMPORARY BRIDGE, OACHES and 


all incidental works. 
roposed works can be Loo ie 





Drawings of the p 
office of the Engineer for the work, Mr. 
Simons, B.Sc., Inst. C.E., 39, Victoria-street. 
Westminster. Copies of the specification, bill of 
quantities and form of Tender are to be obtained from 
the Engineer's office on payment of Five Guineas, 
which sum will be returned upon receipt of a bona 
tide Tender and the return of all documents 

Sealed Tenders, end Cobden Bridge, Con- 
crete,’" must be sent to the Town Clerk, Southampton, 
not later than Ten o’clock in the forenoon on Monday 
the 15th day of September, 1924. 

The Corporation do not undertake to accept either 


the lowest or any Tender. 
Rk. R. LINTHORNE, 
‘own Clerk. 


25th August, 1924. 6753 





Kast Indian Railway. 


he Directors are prepared y: receive up to 
the 17th September proximo, 
FENDERS for the SUPPLY of : ~ 
. GOODS BRAKE VANS, 

, and ACID TANK WAGONS. 

Copies of the specification can be obtained at the 


i a.in. on Wednesday. 


Company's offices on payment of £1 1s. each. This fee 


will not be returned. 
G,. E. 
Secretary. 


73-76, King William-street, London, E.C. 4, 
28th August, 1924. 


| Jort of Bristol. 
GRAB HOPPER DREDGER. 
The Docks Com 
CONSTRUCTION, DE. ERY 
of a GRAB HOPPER DREDGER with a hopper capa- 
e ity of 18,000 cu 
N.B.—The Grab Gutnes themselves are not included 


in "he contract. 

On and after Monday, the 8th day of September, 
1924, copies of the specification, &c., can be obtained 
from the undersigned on production of a receipt to 
the undersigned showing that a deposit of £5 has 
been paid to the Bristol Docks Committee, to whom 

cheques must be sent and made payable. The 
deposit will be returned to bona fide tenderers after 
the receipt of the Tenders with all the prescribed 
documents and drawings. 

Tenders must be enclosed in 
endorsed ‘* Tender for Grab Hopper Dredger,’’ and 
addressed to the General Manager and Secretary of 
the Docks Committee, 19, Queen-square, Bristol, and 
inast be delivered to him. accompanied by all the 
prescribed documents and drawings. ane 10 A.m. 
on Monday, the 20th day of Octeber, 192 

The Docks Committee do net bind , SES to 
accept the lowest or any Ten 

THOMAS "A. PEACE 
Chief Engineer. 





a sealed envelope, 


Chief Engineer's Office 
Avonmouth Dock, Bristol, 
27th August, 1924. 


A 
‘or Sale by Tender. 
BY ORDER OF MORERACEES AND 
BRCEIV ER FOR DEBENTURE HOLDERS. 
SCAMMELL and NEPHEW, Ltd., 
SPITALFIEL DS, LO NDON: 


6781 





Re 
F ASHION STRE eT. 


y aluable and Extensive 
FREEHOLD AND LEASHOLD 


LAND AND BUILDINGS, 


situate and known as above, the 
extending to about 4713 SQUARE 
with the varions FACTORY and RA 

‘GS, providing a floor area of about 70,000ft. Super. 


MACHINERY, STORES STOCK.- 
IN. TRADE. 


TENDERS are INVITED for the PURCHASE of: 
s) The FREEHOLD and LEASHOLD LAND and 
BULLDINGS with all PLANT, MACHIN. 
E BY. Hy and STORES, on the basis of 
a Going together with the GOOD- 
WIL. of the BUSINESS. 

b) The FREEHOLD and LEASEHOLD LAND 
and BUILDINGS, aoe a — of about 
332ft. to the South Side of Fashion-street, 

The FREEHOLD PAND and BU Ti. ‘DINGS, 
having @ frontage of about - Pin. to the 
North Side of Fashion-stree! 

STOCK 


(4) The PLANT, MACHINERY. 
STORES. 

The W " to &e., “a be inspected between 
the hours of 10 & and 4 p.m. from September ist 
to September oth, i924, inclusive. 

Particulars, plan and conditions of sale, together 
with ali information, may be obtained from— 

Messrs. BECKINGS. SALES an and NAYLOBRS, Solicitors, 
34, Copthali-avenue, 

Messrs. FRANKLIN, WILD and CO., Chartered 
Accountants, Orient House, New Broad-street, E.C. 2 ; 
or 

Messrs. HENRY BUTCHER and CO., 
ae and Surveyors, 63 and 64, 


whole site area 


the 
ANT, and 


and 


Auctioneers, 
Chancery-lane, 
6693 


ee: Borough of 


ST. PANCRAS. 
DE fe =. 


a = —— 
wn 


tt-st 
of £2. hb “rea Laan. 
, al —~ “or Before ‘Bitsday, pth 
The Council do not hid themselves t@ aceept the 


lowest or any Tender. HF.B 
Cc. . FP. ABBE, 


Town Hall, Pancras-road, 
London, N.W. 1. 6780 


AL 





| G tate Electriei Commission 


OF 
BK AUSTRALIA 
TENDERS are bereby INVITED for the 8 
te Ss SEF &c., ofthe following for the 


Power * 
form and specification-will be ayail- 


Copies of Ter Ten 

able upoa 
gent- ~General for Victoria, 
Melbont 8 d, London, W,C 
24/88 Ee jon v Our * 
TRANSFORMERS, INDUCTION ) een 
ND ACCESSORIES 

CHARGE.—£2 és for the first three copies of Tender 

form, conditions of contract and specification + 
This charge will be returned on 

bona fide Tender. A fourth copy and any farther 
copiés will be supplied for the sum of 10s. 6d. eac 
This charge 4 not returnable. 

P ePosiT.—A preliminary 
£100 is to be lodged with Tender 

specifications may be ingpected at the above- 

mentioned office. 

The Commission does not bind ftself to accept the 
lowest or any Tender. 

Tenders, on the prescribed form, properly endorsed 
and addressed, must be delivered to the undersigned 
in Melbourne not later than 5 p.m., ist December, 


1924, 
R. LIDDBLOW. 
Secretary. 


TRPLY. 
allourn 


deposit of 


6779 


lithe Joint Committee 
oF THE 
“TOWN COUNCIL OF THE COU? one 





OF LANARK ; 
COUNCIL OF THE BUR ee. 
ON; and TOWN COUNCIL O THE BURGH 
oF MOTHER WELL AND WISHAW 
DE BRIDGE, HAMILTON. 
prepa ared to receive TEN- 
DERS for the CONSTRUCTION of a BRIDGE about 
. in length and seft. . of independent 
steel girder spans supported on piers or columns, with 
ex acework of masonry, for carrying the public 
highway leading between Hamilton and Motherwell 
iver GUlytle, ® point t 120 yards 
the present Cly Bridge. nderers will 
~~ re to submit their own designs. 
he Tenders will not include the construction of the 
roadway forming the approaches to the bridge. 

Dmwings, showing the data to which Tenders and 
drawings submitted relative thereto are required to 
conform, may be inspected, and specifications and 
formp of Tender obtained on and after ist September, 
1924, on application being made to Messrs. Formans 
and McCall, C.E., 160, Hope-street, Glasgow. Early 
application is le and no specification will be 
giveh out after 30th September, 1924. 

For each specification a deposit ef £1 1s. will be 
required, which sum will be returned to the tenderer 
provided that he shall have sent in a bona fide Tender 
based on the drawings and specification, p 
with a schedule of quantities fully priced out in 
detail, and shall not have withdrawn If oon- 
tractors desire to obtein a set of drawings nee theese will 
be gupplied by Messrs. Formans and Metall at a 
charge of half-a-guinea per set. 

Te employment of labour shall. be in accordance 
with the revised conditions of the Unemployment 
Grants Committee. 

ders, on the forms prescribed, together with 
~~ design and other documents as a - 4 
in 
sealed envelope, endorsed ‘* Tender for Clyde Bridge. 
Mamilton,’” and must be lodged wath, the gaboustbers 
net later than Ten o'clock a.m. on the Sist day of 
December, 1924, 

Toe Joint Committee do not bind themselves to 
accept the eae | = a 


KOBERT BRYCE w 


County Offices, Hamilton, 
25th August, 1924. 


W orthing Corporation Water- 


LON GFURLONG ‘SUPPLY. 
TO PIPE FOUNDERS AND PIPE LAYING 
CONTRA 


CTORS. 
eg? NOs. 3 AND 4 
tion of invite TENDERS for 
5 of 14in. ed MILE of :. 
s 


The Joint yo are 


ALKER, 
County Clerks. 
6776 





The € —_. 
LAYING about 2 5-8 o Mines 
and 2 MILE of 6in. er IBON SOCKET 
and for E VIDING LAYING ab 500 
9in. STONEWARE PIPES rtaset 
No. 3). ee | the SUPPLY of about 365 TONS of i4in. 
dia., 130 TONS of 9in. dia., and 55 Ley A “ —_ 
dia. CAST [RON SOCKET ¥! a . Guatees 
Specifications, with form Tender, ty — 
oie and drawings. in =o of each contract may 
tained (on ae t of Three 
Guiness, returnable if a bona fide der be made}, 
on application at the Water Engineer’s Office, Muni- 
cipal Offices, Tudor Lodge, Chapel-road, Worthing, 
or at the office of ana ©. Hawksley, Civil Engi- 
neers, 34, Old Queer. street, Westminster, 8.W. 1, on 
-— after the 3Otn inst. 
endorsed ‘* Waterworks,”’ 


‘enders, must be 
delivered at the Municipal Oftices at or before Twelve 
com Noon on Friday, the 10th day of Septemper, 

oz4. 
ine Corporation do not pledge themselves to accept 
‘Tender 


the lowest or other 4 
J. KENNEDY ALLERTON, 
Yown Clerk. 
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Worthing, 
August, 1924. 


‘Younty of Durham. 
AvPULNTMENT OF COUNTY > pe OR, 
BNGLINSER AND ARCHIT 
The County Council of Dr to 
receive APPLICATIONS for the “POsrrion of 
OCUUNTY SURVEYOR, ENGINEER and ARCHI- 


THA a 

person appointed will be required to devote 
the ‘Sainte ot his time to the duties of tne office, and 
will not be permitved to undertake any otaer busi- 
ness. he salary will be at the rate of £1400 per 
annum, rising by — increments of £100, subject 
to satusfactory service, to £1700 per annum 

Toe appointment will be } Trane to three calendar 
montas’ notice on eitner side. 

Applicants must nave special qualifications as to 
the Lonstruction of Moads ay and prefer- 
enee Will be given to those w: the age of 
40 and who are Corporate p of tne tre Institution 
of Civil Mugineers, 

The appointment is a designated post under the 
Locai Government and Other Officers’ Superannua- 
tiom Act, lvzz, which has been adopted by tne 
County Council, and the person appointed will be 
subject to the provisions of suc! 

Ail Offices, staff, stationery, ‘will_be provided 

“County Surveyor,”’ to- 








in Act. 
oo 
by the Vounty Council. 
Applications, endorsed 
getner with copies of not less than t recent testi- 
monials, to be sent to the undersigned, not iater 
than Wednesday, the 17tn Septemver, 1924, from 
whom # statement of the duties and conditions of the 
olfice may be obtained, 
Canvassing will be deemed a disqualification. 
By Order, 
HAROLD JEVONS, 
es Olerk of the County Council. 
Shire Hall, Durham, 
15th August, 1924. 6692 





pn and. 
Agency, Lid., 14, Regent-street. 8.W 





AGE PLANT. ‘ 
mittee of the 


RESUS SA 
he Cleansm 
Corporation of x Oe repared recei ¥e 

a = 8 d RECTION, for Par 
moat thet bet a ructor 
e the eee Pea ie 

Scetmine Pt tic) Beparators, Belt Con- 


Pr) ae a dink 
Ww Boiler, Soteaine Plant, and Feed 
> 


E heme | Plant and Motors. 

Clinker Crushing and Grading Plant. 

hose desirous “of tendering for any or all of the 
above should communieate with the undersigned not 
later than the 2nd September next. 

J. B. HAMILTON, 
Commercial Manager. 

_Swinegate, Leeds. 73 


(Sounty Borough of Hudders- 


bie ee ag - 


APPo 
ton AY 


APPLICATIONS wm 
jence i. the Sur 





OROUGH ENGINEER tnd SURVEYOR. 


di must have 
veying ie ng Work ia 


tion, paged the Associa! 
Examination ra the iagiteatien of Civil Engineets or 
peaemne Ro qualifications. 
inclusive salary is £450 per annum, and the 
rate will be subject to one calendar mogth's 
= ther side, expiring at the end of any 


ALESMAN: 
K London 
vincial Hy | 


eBrowied 
Wo JUNIOR MECHARIC: ae NGINER 

Trini ie ia. Aoutieate 

ed. ia 


ORKS MANA REQU BD tor Works 
Ww ee ms ti Saly be orks, Sex 

expericr 
similar post Dolding the Bighest crefen ine on 
having prefertbly practical experience with bias: 
furnaces, lime kilna, Beene pints aud conveyin 
plant, with knowledge chemistry, aud capable 
oll mgs , control of personnel, output and majy. 
rmanent job with commencing £ salary of 


Pate at pati vu. “hdees ae 


—— 

co DRAUGHTSMAN, One Used in 
Engine Auxibaries preferred. State ag: 
ary required. Address, 


ie 
tnt 


we the trade.—Write 2P 
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Marine 
*» @Xpe. 
6713, The 
t 


745 a 


rience, 
Engineer Office. 


Om ~ DRAUGHTSMAN WANTED aw 





a 
Lond 

orks AP ONOB; one aeoustomed ty Bolles 

Work, Jacke Pans, Buoys, Stills, and all kinds of 
Pressure Work. State experience, satary requtred, 

one ay partioulars.—Address, 6751. The i neineet 
Offi 6 4 


iif 2 

Dec pe ge poe enon ledge of Design 
Construct. u te Military P< 

Bridges essential. mys y seething age, full onto 

revious experience, and salary required, to Box 726, 

B. Browne's Advertising Offices, 163. Queen Vic. 








n Applications on the possestbed form, to be obtained 
fem Se a. are to addressed to him at 
office, ugh, Engin Hud ~_r 
y neer,"’ and delivered of or 
eet ook Noh om Thuretiay, the 11th day 
assing “ye any form is strictly prohibited, and 
will Mt disauality. 
w. JAGGAR. Assoo. M. Inst. C.B., 
Chartered 


Civil Engineer, 
Borough Engineer and Surveyor. 


Boren Racines's Office, 
1, -strest. Huddersfield, 


20th August, 1924. 6714 





SITUATIONS OPEN 


W'vont ain t-class COST ACCOUNTANT for 
wor turing Non-ferrous Plates, Sheets, 
re, &c. Only men with extensive experience need 
any, —Applications to be sent to P9507, The Engi- 
eer Office. P9507 A 








ANTED by CONTRACTING ENGINEERS in 
London for Gesice of all classes of Handling 
Plants, ONE or TWO LEADING DRAUGHTSMEN 
with really first-class ‘meshenteal and. structural expe- 
thence. Be mcy for suitable men. State age, 
experience, and salary requtred.—Address, 6747, _ 
Engineer Office. 6747 A 
ANTED for India, ENGINEER for Firm of Con- 
in Reinforced Conerete 
Censtraction. Applicants must have had good éxpe- 
rience in this class of work and be practical designers. 
They should be competent to interview prospective 
clients and negotiate new contracts; will be required 
% Bog ical woe Engagement for three 
out 


on satisfactory com- 
Dietion ot ~~ tee FP 6796, The Engineer 
Office, giving two recent references and sta 





ting age, 
salary expected, and full particulars of anaae- 
A 


toria-street, E.C. 4. 8748 ay 


I RAUGHTSMAN WANTED in South of Kugiang 

for ye Work.—Address, with fut 
gestiowies experience, and salary required, 
732, be Rnsineer Office. 67 


)XPERIENCED LADY TRACER REQUIRED 

4 Write, stating age, experience, and salary p 
quired, to Box 730, B. Srowae's Advertising 
Offices, 163, Queen Victoria-street, E.C. 4. 67 











IRST-CLASS STRUCTURAL DRAUGHTSMEN 

REQUIRED, for North-East Coast. ust have 

had experience on Heavy Bridge Work, Foundations, 

Buildings, &c.; designing, preparing Ew - for 
shops and estimating. State salar: pognint. Others 

need not apply.—Address, 6305, The ae = 

05 a 


EAD DRAU GHTSMAN WANTED for Steam Pipe 
Factory in Midlands, capable of controlling 

drawing-office staff and organising systematic pro 
duction of estimating and working drawings 
Address, P9490, The Engineer Office. __ Poseo A 


UNIOR DRAUGHTSMAN REQUIRED, 
e rienced in General Mechanical Work.——-/ 
stating age and experience, with copies of testi oaials, 
6772, The estear @ Office 4 


UNIOR DRAU ee WANTED, Used to 
Centrifugal ~-BLACKSTONE and Co, 
Stanford. POSIT A® 


EQUIRED for ~~ Railway, CHIEF 
DRAUGHTSMAN, Way and d Works Departmen: 
Commencing salary ro per anaum. / 82, %5 
Applications, giving full parttoulass of training, expe 
rience, age. &¢., to sent with copies tenly) of 
a. Box 5. A., c/o Davies aud Co.. 05, 
Bish . BLS 6739 a 





nom 
Address, 











GRICULTURAL SUGINERES COST CLERK. RE- 

for Eastern Counties. State qualifica- 

tions salary required.—Address, 6716, A ae 
neer Office. A 





BNIOR DRAUGHTSMAN for Established Firm 
\ Motor Manufacturers near don. Must be 
experienced in — of chassis components and al! 
therewith, accurate 





ey? CIVIL ENGINEER, Single, wor EE 
30, pecteppional training and experience of Track 
contractors, knowledge 

with fullest particulars, to Box 


and 
rite, 
Ltd., 5, Nicholas- 
6740 A 


8491, 2 a. W. Vickers and Co., 
lane, E 





——" REQUIRES 
edge of Marine 
some expe- 

t £360 


OMPANY Operating in — 9 


an ENGINEER with ip. and 
Type Ofl Engines, = 100 .P., and mee 


rience on erection of 
per annum with * allowance and free 
quarters. Passage ont Three years’ agree- 
ment.—Address, sending copies only of testimonials, 
which will not be returned, P9492, The Engineer 
Office. Pe4e2 a 


Must be Thoroughly 





NGINEER REQUIRED, 
experienced in < Ropeways. 

Salary £750 per annum. ll details, expe- 
rience, age, &c., 6767. The Engineer Office. 6767 A 


North-East Boag A —,*--- | 
7! Bice and “wages roinlred. 0002 fal 
‘The om 


ESPONSIBLE POSITION Abroad Shortly 
R WAGERS tes vee maa with all-round Frowtedes of 
first-c at sxomiepee. 
a = Railway Works practice essen 
Applicants reply by with full 8 
a hestlona and 


AN, 
Makers, Ltd., 17, Grosvenor- 











Sa ENGINEER. with Sound Mech- 
only ly 


anical a. able correspondent ; 
jence need apply. Write, s 


uired, , 5 satetin see 
a poset 
4 AN GER (Cu , Tools and Steel).— 
APPLICA TI : ITED for the POSI- 
TION of SALES M company 
Applicants cheaa Love ‘had previous experience in 


organising the sale of cutlery, tools, tool steel, hollow 
ware, plated goods, &c.—Address, 6725, The 








connected 
and reliable. Also ii NIORS for similar class of work 
—Address, stating age, giving — omar ulars of expe 
rience, P9494, The Engineer O P9494 a 


QTaerer a DRAUGHTSMAN WANTED IMME. 

i DIATELY, used to Coal Sereening and Sorting 

Plante, Pit —— Gears, . Nome but experienced 
men need apply.—-Address, giving full 

6744, The Rasincer Office. 





particulars, 
6744 A 
— to Take Charge of Constructional De 
partment large Bridge and Constructional 

Ee . Must have had considerable 
experience this class of work. Man who has acted 
in similar capacity —— —Apply by letter only. 


ng » and sal 
~ Frag J.B R | co., ted ‘Bian, 
Leeds. 


req Limited, 
ningley Tronworks, p near 6723 4 





Engineeri 


OREMAN WANTED f or Engine ‘Aecmmity Shor. 
dealing with )A-®. Erection and other 
Internat Combustion Engine Work. Previous expe- 
rience in charge of similar departi.-nt essential.— 
Address, stating salary required and avails = expe- 
rience, 6785, The Engineer Office. 6785 a 


EQUIRED bg Si ead FOREMAN, Used to Rail- 
way Chaim, &e ust be well up in repetition 
4 a la 5 a. Address. stating ace. 
salary required, P9516, The Engineer 

SIG AG 





7 


Trak ae STEEL WORK ERECTORS RE- 





———— will & 


bility of an extension for three years Resmonael, 
——. salary a ired, te. and giving an outline of 
xperience and recent testimonials, to 
GENERAL MANAC ER, ‘Graithenite and Co., Engi 
neers, Ltd., Crown Bridge Works, West Bromwich. 
6TI9 A: 





SITUATIONS WANTED 





DVERTISER DESIRES Responsible TECHNICAL- 
y COMMERCIAL POST with manufacturing or 
consulting engineers. | At present engineer and chief 





MUMAEP AL OF SINGAPORE, STRAITS 
SUPERINTENDENT OF FITTINGS, GAS DEPART. 





ME 
uniei Commissioners of RBE- 
Douay enDEnT oy green se 
ot sound constitution snd dates 
must bave a good knowledge of Gas Fittings, 
Main and Service Geaeral Distriet Main- 
selected candidate w must 
dd as the Munici 
SO a 
Sy appoin 
to contios daily with consumers, ia case of com 
will be pected to satisfy. Preference will be given 
oe canddate who has been employed as 
t b Superintendens of Pittlags. 
“candidate te would work directly under 
Assistant 


QUuRE 
a. 
AS DEP. well_educatet, 
tk Candi 
and Geaeral 
tenance Work. 
good ty lay 
services, together with internal 
Ly ad or new fittings, &c., whose coealoements. be he 
to an experienced 
a District Inspector, and the duties are those be 
Bagineer in a 





AP 

be provided witb hait-sal during the 

FE, sal, dna be 4 “dollars for the first, 5040 
for : eee eas asitare t00 the third 


id aid ae the value of ene ee 
oo and fourpence r the first 
the salary would be equal ~y- By e with 

Je alloweste for such transport as may be required 

- duty. = Apeliettons, d 


birth. and giving details of ee ee cabling and 
— _ si free, accompanied 


with 
and PEIRCE, MM. Inst.‘C.E.. 
Glasgow, Agents to the 
(rom whom further information may be, obtained), 
not iater than Tuesday, 2nd September, 1924 





in . and variabie- 
speed steam pressors, power plant. 
exhaust —_O Utilisation eck schemes, &c. PConside rable 
commercial mating and _ travelling.— 
Write, Box “e338, @/o Brown's, 39, Tothill-street, 
Westminster. 6757 B 


CArans, 2 Procseend 3 MECHANICAL ENGINEER 
(27), wide bi mmercial experience, works 
of hi "ating. gear — works, 

rawings, ¢sti- 
DESIRES good 
- 








sound motor engineering know 
mates, correspon . interviewing, 

POST requiring keen worker, a ability. 

class education. —Address __refere: V.N 
* Craigie,"’ Bretby-lane, Burton-on- Trent. Pesto. . 


YNGINEER DESIRES to INTEREST Weill-csts- 
FIRM in an improved FORM of & 
MECHANISM, in involving 
small casting and ..—- machine work.—Address. 
P9495, The Engineer Office. P9195 B 


EXgoEe- rite, SEEK MANAGER (36), Wh 











SEEKS NEW APPOINTMENT. 
rks Manager or Representative. 


General Manager, 
organisation. 


where sound a. of business 
energy. tact, ability and experience of 7 years’ =; 
wks. management, D.O. training, estimating # 
costing is required.—Address, P9509, The Engineer 
Office. P9509 B 


ANGINEER (23). with Sound Theoretical and rn 
tical training with well-known firm, rr 
SIfUATION as ASSISTANT, home or ab’ 6 
experience in steam, gas, and oil engines, pumping 
= hydraulic machinery, machine tools. Excelle 


testimonials.—Address, P9498, The Engineer i_# 


For continuation of Small Adver- 
tisements see page 3. 
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Bridge Demolition. 


A NOVEL method is being employed for the demoli- 
‘ion of an old cast iron bridge, known as the Pont 
aux Anglais, in the.Department of the Seine In- 
férieure. The bridge has seven spans with stone 
piers. The arches have been almost entirely removed 
by the expedient of building a massive timber plat: 
iorm underneath, supported. by cables from scaffold- 
ing. The ends of the arch were ¢ut) through by 
oxyacetylene blow. pipes, when the mass of metal 
vested on the platform where it was cut in pieces 
convenient for removel, A eable runway was then 
installed. over the bridge from standards 27 m, 
high on each bank. As the stone piers are. de- 
molished the material is earried away by travelling 
block pulley gears. . The contractors will soon have 
io deal with the piers under water, and it is proposed 
19 continue the operation by constructing metallic 
caissons around each pier.. By removing the material 
in a way that will allow of the greater part being 
omployed for construction purposes, it is tine to 
recuperate about a third of the cost of the demoli- 


t10n. 


French Naval Manceuvres. 


‘tne French members of the London Conference 
who were invited to the Naval Review at Spithead 
returned home with the conviction that more atten- 
tion must be paid to the efficiency of the French 
navy. Tt has therefore been decided to organise 
a Series of mantuvres and exercises during ron 
tember. The Mediterranean squadron will assem! 
off the coast of Provence and will be visited by 
M. Herriot and other members of the Government, 
when the prdgramme of the manceuvres, lasting about 
two weeks, will be prepared. Meanwhile, the 
northern squadron will have been engaged in various 
exercises, including torpedo tice, in Douarenez 
Bay and gunnery practice off Quiberon, and it will 
then take part in manceuvres having for their object 
the defence of the Atlantic coast, probably in con- 
junction with the Mediterranean Float which will 
by then have terminated its pase, off the coast 
of Provence. These demonstrations are intended, 
partly, to prepare the way for a more active prosecu- 
tion of the French programme of naval construc- 
tion. oy 


Testing Westminster Bridge. 


On Tuesday afternoon last, precisely at three 
o'clock, all traffic was held up at either end of West- 
minster Bridge for @ period.of five minutes. This 
interval was 8 to allow engineers of 
Messrs. Rendel, Palmer and Tritton to take readings 
of the loading conditions of the bridge when free 
from traffic, while the effect of the.sudden renewal 
of normal traffic was also noted. The information 
gained during this test will sérye to complete the 
work of testing the bridge, whieh has now been in 
progress for about five months. The report on the 
bridge, which is being prepared by Messrs. Rendel, 
Palmer and Tritton, for the London Co Council, 
is now, we learn, 










sented shortly. The W Was opened 
for traffic in 1862. I¢ was Page, 
and work on it was - in are seven 


arches, each formed of seven 
iron nearly up the 
from the phic 8 6 2am of 


Ltt. to ign of 
ine tela ae ata Sev ie dosien of 
with that adjoining Parliament buildings. 
Despite i s¢ and speed of 
the traffic i pve the structure 
will be be very 


IN a communication received from the Secretary of 
the Department of Scientific and Industrial Research 
we are informed that a committee has been appointed 
to proceed at once with certain preliminary investiga- 
tions on the practicability of the carrying out of 
the Severn barrage scheme. The committee appointed 
to supervise and direct the work consists of Mr. G. 8. 
Albright (chairman), Professor A. H. Gibson, M. Inst. 
C.E., Mr. G. W. Lamplugh, F.R.S., Mr. Maurice 
Wilson, A.M. Inst. C.E., and Dr. J. 8. Flett, F.R.S., 
Director of the Geological Survey and Museum. 
With a view to ascértaining whether satisfactory 
foundations for the proposed barrage exist, the early 
work will comprise a study of the stratigraphical 
formations in the neighbourhood of the foundation 
sites proposed. Preliminary soundings with a view 
to determining the contour of the river bed at the 
sites will also be taken, and a measurement of the flow 
of water at different states of the tide will be made. 
The work of the Geological Survey has already been 
begun, and it is hoped that the staff report will be 
ready to place before the committee before the end of 
September. The data which will’ be provided as a 








result of the geological and hydrographical investiga- 
tions made will be placed at the disposal of Sir Maurice 
Fitzmaurice, F.R.S., and Sir John Purser Griffith, 
Me Tust. C.E., who have been inwited by the jovern- 
to submits joxtt rneporh on the po: 

constructing @ barrage pa One or more nee 
suggested, assuming that safe foundations exist. This 
report is expected to be completed before the end of 
this year. ' 


The Mauretania’s New Record. 


Last week we chronicled the new record which 
had been made by the Mauretania on her recent voyage 
from Cherbourg to New York, when she steamed 
3157, miles in five days three hours and twenty 
minutes at an average speed of 25,60 knots. An.even 
better speed was maintained on her last. eastward 
trip, for she arrived at Cherbourg at 6,42 on Tuesday 
evening, having made an. average speed of 26.256 
knots over a time of five days one hour and 
forty-nine minutes. On two successive days she made 
record runs of 625 and 626. miles, and from noon on 
Monday until Cherbourg was reached on Tuesday 
evening an average speed of 28.25 knots was main- 
tained. This eastward bound trip is the fastest 
passage ever made by a liner. 


Reorganising the Engineering Industry. 


In the course of an address on the reorganisation 


of the engineering industry, given ‘the Summer 
School of the Independent Labour at Claughton 
on Friday last, Mr. W. L. Hiechens that as far 

























stations. Work on the Morden line is in full swing 
day and night, and stations are being built at Night- 
ingale-lane, Trinity-road, Tooting Broadway, Colliers 
WwW uth Wimbl and Morden. The task of 
mg the uanpabgen fin City and South London 
began~é 2.% They have been enlarged 
to 1lft. 8}in., which is the standard dimension for 
the underground tubes. 


Cheaper Electricity. 

SPEAKING at a luncheon held in connection with the 
opening of the new Edinburgh to Glasgow arterial 
road, the Minister of Transport, Mr. Harry Gosling, 
referred to the préspects of cheapér elec Legis- 
lation is, to be put forward this autumn for placing 
the generation of electricity more in the public hands. 
It was hoped, Mr. Gosling said, that by standardisiny 
the frequency and by more co-operation in generatiot 
to cheapen electricity to such au extent that it would 
even be used in rural areas and that it would be 
employed much more extensively for domestic pur- 
poses. He believed that electricity should be made 
available in every working-class home. The Govern- 
ment was doing all that it could to bring out a cheap 
electricity supply and to some extent public funds 
were being applied to that end. 


The Witbank Power Station. 


In cons@quence of an agreement with the Electric 
Supply Commission, an electric power station is to 
be built. at Witbank in the Eastern Transvaal. The 
station is to be constructed by the Victoria Falls and 
Transve , y,and will supply electricity 










as the engineering industry was'con Nhe believed between the Rose and Glen Dee} 
that more could be done by: bam b 9 the Crown Mines on the west. 
equipment. In order to ext ou toa tre bf the mines supplied by the East 
ur necessity of esta ! 7 =the Kleinfontein powe" 
international organisation to teak out a d will take 

licy. Bigger units, he considered, power com 
oedbat ul co successfully with rican ‘the various mines or for » 
petition. While there should be a policy amalg ‘ to circumstances. 
tion, he.suggested a moderate reduction sting , five 
units ratherthan a large combine. At the same time i turbo-generating ‘It is believed 
monopolies, he thought, coord be eroded dances b be. ener: oper m will 
petition was the co teers Died aie y plant 
onerty Aes (tes eet pas on pirit | tiene oie at Kaeg gu 
en ive, ay os and public spirit : . 
of the individuals from to the Toctom of the 


industrial bedy, and 
atrophy these qualities 
garded the 


it was inevitable that the real wages in this country 
should fall, for we could only hope to maintain and 
develop foreign trade if our prices compared favour- 
ably with those of our foreign rivals. Foreign com- 
petition was successful because of the lower wages 
paid and the longer hours worked. Concerted action 
was necessary if the worst results of international 
competition were to be avoided. He thought that 
the International Labour Office of the League of 
Nations should concentrate its attention on the 
difficult question of the relative values of wages in dif- 
ferent countries. In the long run the standards of one 
country could not be improved at the expense of 
another and both must rise or fall together. 


Takoradi Harbour. 


Tr is announced that the Colonial Office has 
accepted the tender of Sir Robert McAlpine and Sons 
for the construction of the Takoradi Harbour on the 
West Coast of Africa. The scheme adopted is a 
modification of that which was originally put forward, 
and it has been prepared by Messrs. Rendel, Palmer 
and Tritton, Westminster, who are thé ee 
engineers to the undertaking: As projected, | the 
harbour works include the construction of main 
and lee breakwaters with accommodation for three 
vessels on the lee breakwater. On this breakwater 
provision is also to be made’ for the storing and 
handling of a large quantity of manganese ore, while 
supplies of coal up to 5000 tons will also be carried. 
The shore buildings include warehouses for 50,000 
tons of cocoa, and a quay for the ‘reception of 
mahogany logs. The necessary railway sidings serving 
the harbour are also to be constructed. The actual 
value of the contract for the construction of the 
harbour has been stated as £1,700,000, and the 
whole cost of the completed undertaking is expected 
to be about £2,500,000. The work is to be begun 
immediately, and Messrs. McAlpine’s engineers are, 
we learn, now on their way out to West Africa. 


The City and South London Railway. 


On December Ist the Moorgate to Clapham Common 
section of the City and South London Railway, which 
had to be closed in November last in consequence of 
the gas main explosion in Newington Causeway, 
is to be reopened. The opening of the Moorgate- 
Clapham section will mark the completion of the 
reconstruction of the entire City and South 
London Railway, which was the first electric tube rail- 
way in the world. All the stations have been rebuilt, 
and a new type of escalator, which enables passengers 
to step straight off instead of sideways, has been 
installed at the Oval and the Clapham Common 

















5 ahathes bridge will have 
+ order to felieve the traffic 





i Clyde in of Glasgow. 
a special sub-committe: 
pot by the has recom. 


mended the construction of another bridge upstreermn 
from..the. present. Jamaica Bridge. The proposal 
will, we learn, involve expensive acquisitions of 
business property for street widening purposes 
in. Dixon-street, besides, the removal of the St. 
Enoch Parish. Church and. the Subway , Railway 
Station in the centre of St, Enoch-square,, It will 
be remembered that a new bridge is at present being 
constructed at Oswald-street, a few hundred yards 
to the downstream side of the Jamaica Bridge, 
This is a reinforced concrete bridge with three arches, 
and. was designed by the Considere Construction 
Company, Limited. It is estimated that it will 
cost £100,000. 


Naval Contract from Australia. 


The Australian Naval Defence Bill has now passe: 
through both houses of the Federal Parliament, and 
will presumably be put into force without delay. 
It provides, inter alia, for two new cruisers, each 
displacing 10,000 tons. One &hip is to be ordered 
in Great Britain, while the other will be laid down 
at Cockatoo Island Dockyard, Sydney, according to 
present plans, though it may eventually be decided 
to have the second cruiser built in this country also. 
Estimates prepared by » Government, as we 
mentioned a few that a substantial 
saving in money and fould be effected if both 
vessels were ordered British builders, though 
political and econondit may impel the 
authorities to have oné in Australia. 
There is, of course, no am,to the “ay of 
the 8 dock to this work. Some 
whategn ane chet built the fight cruise: 
Brisbane, of 5400 at e later date it con 
structed both the: of the slight! y 
larger Adelaide, is now accompanying 
the Special Service on its homeward 
voyage. There will, no doubt, be keen compet- 
tion among British firms for the new Australian 
cruiser as soon as tenders are invited. Including 
armament and equipment, the contract should be 
worth something like £2,000,000, a large proportion 
of which will go in wages. Since standardisation 
of material is now an accepted principle of Exapire 
Naval policy, the Australian cruisers will probably 
resemble in all essential features the five ' County ” 
ships which are to be laid down this year for the 
Royal Navy, just as the Melbourne, Sydney, Bris- 
bane, and Adelaide were all modelled closely on the 
British ‘‘Chatham” class, . Several large sub- 
marines are also projected for the Australian Fieet, 
but no decision seems to have been reached as to 


















where these boats shall be constructed. 
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GENERAL ENGINEERING EXHIBITS. 


Hick, ‘HARGREAVES AND Co., LiMrreD. 


The Uniflow ‘steam engine exhibited «by Hick; 
Hargreaves and Co., Limited, Bolton, is designed for 
developing a normat full lead of 325 indicated horse- 
power when running at a speed of 180 revolutions 
per minute, and working with superheated steam at 
180 ib. pressure per square inch. ' The cylinder is built 
up of three separate castings, comprising ‘barrel 





by piston Valves controlled by trip gear of simple and 
robust design, whith work in conjunction with a high- 
speed governor. This arrangement gives a sensitive 
control of the distribution, and the advantages claimed 
for it are quick port opening and extreme stéadiness 
of running under all conditions of load. To minimise 
wear of the trip edges they are made extra large. 
The gear generally is constructed in accordance with 
the latest ideas in the désign of drop Valve engines, 
and has proved perfectly satisfactory. ‘The valves 
are fitted with rings carefully machined and ‘ground 
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FIG. 372 SECTION THROUGH CYLINDER 


and ends, which enables the barré! to be made of the , 
hardest possible mixture of cast iron.” The ceritral | 
exhaust ports are machined out of the solid’ after the | 
cylinder is bored by special machinery; the ‘itiner | 
edges being carefully rounded off. In the’ Gartier | 
days of the Uniflow ‘engine considerable trouble | 
was, as is well known, experienced’ with’ ‘cracked | 
cylinder barrels, eauvsed by the ends of the barrel | 
expanding to a greater extent than the eéntré portion 
in accordance with the temperature gradietit ‘in 'the | 
eylinder metal from the centre to the ends. This | 
trouble has now been! overtome ‘by boring the barre! | 
in such a way that when the engine is working under | 
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FIG. 373—-VALVE GEAR OF UBIFLOW ENGINE 

normal conditions the bore is parallel: | The cylinder | 
is lagged with planished sheet steel, provided with | 
substantial angle iron beading of special design, to | 
ensure 4 rigid construction combined with a neat 
appearance. To enable access to the back/cylinder | 
joint to be obtained easily, a movable strip of lagging | 
is provided. A section through the cylinder is shown | 
in Fig. 372. The distribution of steam is performed 
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UNIFLOW ENGINE--HICK, HARGREAVES 


to fit the liners, and are of the simplest possible 
construction, the bodies being made in three separate 
parts securely held together by the valve spindle, 
which passes right through the centre. The valves 
are firmly locked in position on the spindles by means 
of double helicoid nuts. All the valve liners are made 
of special close-grained cast iron, and are shrunk into 
the cylinder ends. After this operation is completed 
a finishing cut is taken through the valve liners to 
ensure that they are perfectly circular before the 
valves are put ir) ‘Phetuse of the piston valve permits 
the employment, of an air dash pot to bring the valve 
to rest on its: downward: travel. There are thus no 
shocks due to; the valves striking their seats;,and 
smooth, working is assured, no matter what the varia- 
tion of the load on the engine may be. 

With a view to reducing radiation losses and initial 


| condensation)of steam in the cylinder to a minimum, 
| all. the internal surfaces of the cylinder, and also the 
| outsides of the valve bodies in contact. with the, work; 


ing steam in the cylinder, are carefully polished,, The 


| valve gear is shown in Fig. 373. 


The governor, illustrated in Fig. 374,is of the high- 
speed enclosed type, designed to maintain the engine 
speed. within very, fine limits. A special feature. of 
the governor arrangement is the safety trip gear, which 


|is a, familiar design, and has been used for many 
| years on mill engines in Lancashire and elsewhere. 
| Its function is to shut off steam to the cylinder when 


the engine approaches either too high or, too low a 

In the latter case, this gear;is. particularly 

advantageous, as should the engine tend to pull up 

owing toa heated bearing, it is.quiekly brought to rest | 
before, any extensive damage is;done to the bearing 

concerned... The safety. trip gear pulls up the engine 

by moving the governor rods into such a position that 

the trip “bits ’’ do not,engage, and consequently the 

valves irée'n6t Opetiéd by the valve gear; thus bring- 

ing the engine to rest. 

In. Uniflow. engines it is necessary to have auto- 
matic clearance valves, the object being to prevent 
undue compression pressure being developed in the 
cylinder;, should the vacuum fail at any time, | 
One of the clearance valves fitted to this engine | 
is shown in section in Fig. 375, its position being 
that in which the valve coyers the ports in, the | 
liner, The annulus round these ports, is in, com- | 
munication with the working steam in the cylinder, 
Should the compression, pressure rise unduly the 


_ | xelief. valve A. will open, allowing steam to, pass | fall unduly, 
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between the differential diameters B and ( of tie 
valve spindle, causing the valve to move 'to the righ 

uncovering the ports and opening the clearance space 
D'to the cylinder. ‘The additional clearance space 
thus ‘obtained prevents the ‘compression | pressure 
rising above normal. ‘The valve is' closed by moving 
the spindlé’ inwards. Tt will be noted that a knol 
is' provided at the right-hand end of the ‘spindk 

which permits the attendant to try the valve at an 

time. In addition to the automatic clearance valve. 
an ordinary ‘spring-loaded relief valve is provided at 
each end of the cylinder, to act as a further safeguai:| 
against damage due f0 excessive compression o, 
presence of water'in the eylinder. 

The frame of the engine, which is of ‘massive con 
struction, is arranged with oil-tight inspection door; 
and crank splashers, so that the engine-room flow: 
can be kept in a clean condition, The crank pit is of 
extra large Stze, And is ‘cast In Ohe piece With the mai: 
frame, A,difficulty in, connection with, frames of th: 
enclosed type is the return of the oil from the crank 
pit.to the oil pump tank. This is overcome by pro 
viding, drain pipes of extra large diameter, and also a 
sump in the erank pit, where the oil can callect befor: 
entering the drain pipe. The frame is also provided 
with an. oil-return duct from the eylinder;end of th: 
frame to the crank pit, This is.en important item 
as it prevents a large quantity of oil ¢ollecting at the 
cylinder end.of the frame, where it may become heated 
and give off vapour in the engine-room, which i: 
objectionable. The duct. provided leads the oi 
instantly back to the crank pit, and prevents th 
taking place, In addition, a circular splash plate 
is fitted in fhe engine frame at, the cylinder end, and 
provided with a wiper ring to remove any surplus vi! 
from the piston-rod, thereby preventing the oil from 
being drawn into the cylinder. The, connection 
between the cylinder end and the. main frame i 
designed to give as small a metallic contact between 
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FIG. 374GOVERYOR OF UNIFLOW ENGINE 


these two parts as possible, so that the conduction of 
heat, through the cylinder te the frame is reduced to 
@ munimum. 

For Jubrieation. purposes, an oil pump of the cog 
wheel type is driven by machine-cut, gearing direct 
from the valve gear lay shaft. , This arrangement 
minimises a possible breakdown of the oil pumping 
arrangement, the pump. itself being ofthe simplest 
possible design, compatible with high efficiency. . The 
capacity of the pump is fully equal to the duty required. 
The lubrication of all the main. motion parts is on the 
forced feed system, the ‘oil pump tank being fitted 
with a cooling coil to keep the temperature of the oil 
low. The pressure of the oil is, usually about, 5 lb. 
to 10 lb. per square inch, and is regulated by a spring- 
loaded relief valve. An alarm bell is fitted to call 
the attention of the, attendant, should the oil pressure 
In addition to the, pump driven from 
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the engine @ hand-operated pump is provided, and 
by it a @ush of oilmay be given to the bearings, .&e., 
before the engine is started up. 

The cylinder and steam inlet valves are lubricated 
by means of a mechanical sight-feed lubricator, i- 
tively driven from a pin in the. end of, the! ley shaft, 
and, in addition, the eylinder barrel is provided with a 
corabined flush and displacement, lubricator, by which 
means the cylinder, may ‘be, flushed, independently at 
wil. . The valve gear-is shown in Operation et the 
Exhibition, the lay shaft, being driven. by an ‘electric 


the engine round slowly before starting and allowing 
all | parts to, be uniformly. warmed; thus avoiding 
straining from unequal expansion; (6) moving the 
engine for setting valves, examining pistens or air 
pumps, and other similar purposes'; (¢) putting on or 
repairing driving belts or ropes. The engine is designed. 


a fly-wheel rim, and it will.work. satisfactorily, we 
learn, with steam at 180 lb. per square inch, and super- 
heated 150 deg. Fah. It is shown in operation on 
the stand and is driven by an electric motor through 
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Jackson's patented rotary, water strainer for dealing 
with the circulating water of surface-eondensing 
plants: .The advantages claimed for this water 
strainer are;—(1)/It is entirely self-contained and 
automatic ;, (2) no extensive foreshore construction 


is; required ;, (3) it, operates equally, well under pres- 
to. give an upwerd thrust of 60001lb..om the rack of, sure or vacuum ; (4) it reduces the cleaning of con- 
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FIG. 375 SECTION THBOUGH CLEARANCE VALVE OF UNIFLOW ENGINE--HICK,. HARGREAVES 


motor through reduction gearing. The pump supply- 
ing oil under pressure to the’ main motiom parts is 
also driven from this lay shaft through machine-cut 
spiral gearing, and the alarm bell previously referred 
to can also be shown in operation if desired. 

The engine is arranged to drive a horizontal double- 
acting air pump from the engine crank shaft by:a 
crank and pin, the connection tothe pump being by 
a coupling-rod and bell crank lever. The air pump, 
which is arranged to be placed below the engine- 
house floor, is not exhibited on the stand. These 
engines are built in sizes ranging from 1560-te-1200 


reduction: gearing. The | prinerple: of saction is as 
follows -— When steam is turned On the!barring engine 
the worm and worm wheel at first: revolve without the 
latter engaging with the teeth«n the fly:wheel. On 
pressing the lever shown in the illustration the side of 
the worm wheel away from the worm.is'held by fric- 
tion and the worm pushes the worm 'whéel'imto con- 
tact withthe teeth of the fly-wheel when it commences 
to drive the latter, the driving force, coupled with the 
thrust of the worm, keeping it in gear so long as the 
barring engine is the driver. The moment the main 
engine becomes-the driver the worm wheel turns on 























denser tubes. to a minimum ; 
used ; 


(5). no serapers are 
(6) the flushing water for cleaning the grids 
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FIG. 378--MULTI1-JET CONDENSER--HICK, HARGREAVES 


is a portion of that which has already passed through 
the strainer. Arectional view of the strainer is given 
in Fig. 377.. The strainer consists ofa wheel which 
rotates slowly inside a circular casing. This, wheel 
is provided between its spokes with grids made of 
brass strip bent in such a form as to provide a strain- 
ing medium with a fine mesh and exceedingly strong. 
This construction of strip prevents interlacing or 
weaving of fibrous débrie which is dislodged from the 
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indicated horse-power, and they are designed to be 
capable of developing 25 per»cents,everload; cons | 
tinuously with very slight increase in the consumption 
of. steam per indicated horse-power per hour. The 
makers’ claim that a 10 per cent. overload will have 
no appreciable effect on the steam consumption. 

Fig. 376 represents a double-cylinder barring engine 
made by Hick, Hargreaves and Co., Limited. ‘These 
engines are supplied with all steam engines of over 
500 indicated horse+power, ‘and they have proved 
of great: value for the following purposes :—(a)' Moving 





the worm as a fulcrum, and moves out of gear, two 
light springs petaining, it, in that .position.,.1t will , 
be noted that quite apart from the action of these 
springs it is impossible for the worm to engage with 
the teeth of the moving fly-wheel, as the moment the 
worm wheel comes’ iin eontact with the fly-wheel it 
will be pushed back again. The barring engine on the 
stand is fitted to give a downward thrust, but by slight 
modification it can be arranged for an upward thrust. 
Another interesting exhibit on Hick, Hargreaves 
atid (Co.'s stand is! a working model: of Bailey and 


screen by the circulating water by-passed for the 
purpose... In the illustration, Fig. 377. A is the worm 
wheel drive, B the rack for rotating the grids, C the 
shaft which carries the grids, D the adjustable dia- 
phragm for cleaning the water,,P, the diaphragm 
packing plates, 5 the bearing wedges, T, the thrust 
collar, aud W the rotating straining grids. 

The deposit is discharged into @ collecting chamber 
formed .on the stvainer body, fram, whence it is 
returned, to the river or ether source of supply at a 
point where it cannot re-enter the circulating system. 
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The use of a portion of the circulating ‘water for each inch of vacuum below that for which the machine 
cleansing the screen makes any scraping action over was designed. The importance, therefore, of main- 
the face of the latter unnecessary and ensures cleanli- taining the vacuum at the rated figure ‘or above, 
ness being maintained indefinitely. The cirewlar' wherever possible, is at once apparent. A’ simple 
streen is slowly rotated by means of a small motor’ calculation of the loss due to increased steam pon- 
varying from 1 horse-power to 4 horse-power, depend-' sumption with a given load will, the makers point 


ing upon the size of the strainer used. 


The motor out, readily show the great advantages of a strainer 


drives in the usual way through a worn reduction of the kind just deseribed. 


& 


| 


“Tre Encincer” 


FIG. 379--WATER EXTRACTION PUMP—HICK, HARGREAVES 


gear dnd pinion, the latter 
rack on the periphery of 

action of the strainer is entirely automatic, 
and effective screening commences immediately 
the circulating pump is started, and it is claimed 
that under no condition whatever can foreign 
matter to any extent enter the condenser. The effect 
of a deposit on the inside of the tubes of a condenser 


gearing with 
the straimer. 


a 


The | is shown in. Fig: 378. 


A multi-jet condensing plant by the same makers 
It is fitted with the Hick- 
Breguet air extracting , or “ Ejectair,”’ and 
is typieal of many plants supplied by the firm for all 
classes of industry where high vacuum is required. 
In the illustration the water extracting ejector is 
shown fitted at the side of the plant. The ‘‘ Ejectair ”’ 
was described in Tae Enctneer of April 28th, 1922. 





single-stage centrifugal type and is operated by an 
electric. motor or by mechanical means, as may be 
found convenient. The impellers are made of a zinc. 
free alloy, while the spindles are made of nickel stec! 
If required, the spindles can be made of that materj.| 
and, in addition, provided with gun-metal sleevex, 
in this way protecting the spindle from the action «; 
the water. In the larger sizes of pumps the spind|. 
packings are of the labyrinth type, so as to reduce 
packing ‘renewals to a minimum, in addition to 
which the usual water sealing arrangements are prv 
vided. The bearings are of the ball or roller type in 
the smaller sizes, and ring oiled type in the large 
sizes. Flexible couplings are provided on the pum) 
spindle for the motor or steam turbine drive, as th 
ease may be, leather washers being fitted to transmi 
the torque from the motor to the pump and to ensury 
| silent operation. 
Hick, Hargreaves and Co., Limited, have manufac 
, tured oil engines for a number of years, and many 
successful of such engines are to be foun! 
_ in various of the world.. The engines referred t. 
are all of vertical four-stroke cycle Diesel ty). 
| with air injection, a type of prime mover which hu 
far proved to be very economical. The sizes buil| 


the inelude. an. enclosed developin: 
gears per cylinder running at 
revolutions 


per minute, and an open type engin: 
100 brake horse-power at 175 revolution. 

i The firm has, however, recognised that. 
within certain limits, the air compressor may be <i. 
pensed with without impairing the general efficienc, 
amy great extent, giving at the sau 

a smaller and cheaper engine. It has therefor 
) i an engine of the airless injection 
type, which is built in two sizes of 40 brake horse 
power per cylinder at 320 revolutions per minute an! 
60 brake horse-power at 300 revolutions per minut« 

, The engine follows the same principle as the earlic: 
engine, in that it is of the vertical type and works on 
the four-stroke cycle high-compression principle. 
The fundamental difference in design is that instea| 
of the fuel being injected into the working cylinde: 
by means of air compressed to a high pressure, it i: 
forced in mechanically by means of a specially de 
signed pump ; hence the fuel pump, the regulation of 
the fuel and the design of the fuel injector, with its 
method of operation, need to be of a different pattern. 
The engine shown on the stand at Wembley has 
three cylinders and is rated to develop 120, brak 
horse-power when running at 320 revolutions pe: 
minute. Figs. 380 and 381 give views of the com 
plete engine, which, it will be noticed, is of the total], 
enclosed type. The engine follows standard practic 
as far as the design of the bed-plate, crank shaft, 

















FIGS. 380 AND 381 


is twofold, inasmuch as, in the first place, it prevents | 
the transmission of heat from the steam to the 
circulating water, and it also impedes the flow of the 
cireulating water through the tubes. The result of 
this twofold effect is that the vacuum is adversely 
affected. The steam consumption of a steam turbine 
is usually understood to vary about 6 per cent, for 


THREE - CYLINDER 








We are informed that, in addition to the many jet 
plants fitted with the Hick-Breguet ‘‘ Ejectair”’ 
which have been supplied, surface condensing plants 
fitted with the “ Ejectair’’ having a total capacity 
of 370,000 kilowatts have been made sinct the year 
1915) '4 

The water extraction pump—Fig. 379— is of the 


120 B.H.P. AIRLESS-INJECTION OIL ENGINE-HICK, HARGREAVES 


connecting-rod, cylinder, and piston is ¢eoncerned 
Lubrication has been specially provided for, and al! 
the oil drains to one end of the bed-plate, which forms 
@ sump in which is placed a valveless pump working 
under a constantly flooded suction. This pump i+ 
driven from the foot of the vertical shaft, and eas) 
access to it may be obtained through the right-hand 
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door shown at the end of the bed plate, by the removal 
of which the whole pump unit can be readily with- 
drawn. The pump delivers the oil through an efficient 
lilter and an adjustable spring-loaded relief valve to 
the main distributor, which is furnished with leads to 
all the main bearings. The crank shaft and connect- 
ing-rod are bored so that oil is supplied through 
them to the bottom and top end bearings of the 
connecting-rod. A supply pipe is also taken to the 
vertical shaft footstep bearing and another to the cam 
shaft, which is hollow, and is made to carry forced 
lubrication to each cam shaft bearing. From the cam 
shaft supply a further pipe is carried to a sight-feed 





Ime Enomege” 





push rod ends must be designed to accommodate 
these two levers operating in different planes. There 
is now, we learn, a large number of engines in opera- 
tion fitted with horizontal valves which are giving 
satisfaction, which should remove any slight prejudice 
which may exist regarding such an arrangement. 

Inspection doors are fitted toall cooling water spaces, 
80 as to permit of these parts being kept clean and free 
from deposit. The water, after passing through the 
cylinder, enters the cylinder heads, @fid there is pro- 
vided a visible outlet, which is fixed near the plat- 
form base. 

The fuel injection system used on the engine is of 








FIG. 882-—-DIAGRAM OF ENGINE-STARTING MECHANISM--HICK, HARGREAVES 


lubricator placed at the uppermost point on the engine, 
as may be seen in the illustrations. This useful fitting 
enables the engine-driver to see at a glance whether 
the forced lubrication system is working efficiently. 
The cam shaft with all its bearings and cam rollers 
works in an enclosed case, with a weir at one end to 
maintain a constant level of oil, into which the cam 
peaks dip continually. The quiet running of the cam 
shaft and its gear is a noticeable feature in the running 
of the engine. Each pair of gear wheels on the engine 
is either supplied with @ jet of oil or is arranged so 
that the teeth run in an oil bath. 


the forced lubrication system, thus ensuring that a 
cood supply of oil is available when starting up the 
engine. The same view shows the six-feed cylinder 


lubricator, driven by levers from the end of the fuel | 
Each cylinder is provided with two | 


pump shaft. 
feeds, each serving two nozzles, and each furnished 
with non-return valves. 
inade to give the question of lubrication very special 
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FIG. 383 CYLINDER COVER -HICK, HARGREAVES 


| box B on the end of the engine, which is fitted with 


attention, so that the engine may operate for long con- 


tinuous periods with a minimun amount of attention. 

Fig. 383 shows a view of the cylinder cover with 
the exhaust valve on the right-hand side and the 
air inlet valve on the left-hand side, which are 
placed horizontally. The fuel injection valve, which 
will be referred to later, is shown on the top of the 
cylinder. 

The valve-operating gear is very neatly arranged. 
The inner valve is operated directly by the lever, 
which is pivoted in a bearing fixed in the top of the 
cam shaft casing cover. The back valve is operated 
by a similar lever, which actuates a horizontal push 
rod, clearly shown in Fig. 381. This back vaive is 
Opened by a horizontal lever, and consequently the 


Some of the forced | 
lubrication fittings are plainly visible in Fig. 381, | 
and it will be observed that there is a small hand pump | 
which can be used when the engine is standing to prime | 


Every endeavour has been | 


start is made. 


rods for its operation. 
| fuel pump delivery pipe; when the pressure in the 
| system 


| two sides, and a form of spray has been evolved which 
| suits this shape exactly. 


| in character. 
| ing mechanism is clearly indicated by the diagram 


peace es | has no starting gear whatever. These 
two 


| shaft F connects the fuel-control valve gear with 


special interest. Fig. 384 shows a complete unit 
detached from the engine. It consists of a pump, 
a control valve. in which a filter is incorporated, 


and a fuel injection nozzle. ‘The pump details, inelud- 
ing the plunger and guide, are shown dismantled 
It will be noticed that the plunger is of the glandJess 
type, and it is made of special steel, which ts case- 
hardened and ground. The pump suction and delivery 
valves are of the ordinary pattern. There is one fuel 
pump to each cylinder, and all the pumps are arranged 
in a group at the end of the engine—as shown in 
Fig. 381- -and are operated by cams carried on a cross 
shaft and driven by gearing from the vertical shaft. 
The cam only controls the delivery stroke of the 
pump plunger, and the suction stroke is performed by 
a@ spring. On its way to the fuel valvein the cylinder 
head, the oil passes through a control valve, 
which varies the amount of oil actually delivered to 
the cylinder. During the remainder of its stroke, the 
pump delivers oil back to the suction chamber. The 
control valve is operated from the same cam 
mechanism which determines the delivery stroke of the 
pump, but its phase is capable of variation both by 
hand adjustment and by means of the governor. 
Each fuel pump is fitted with a lever, which can be 
used for priming the system, and which ensures that 
oj] fuel is right up to the sprayimg nozzle before a 
Incidentally, this lever can also be 
used for cutting out the pump while the engine is 
standing or running. 

The fuel-spraying devive on the eylinder is quite 
automatic in its action and needs no levers, cams or 
It is merely connected to the 


a predetermined value, the valve 
opens, and the oil is injected through a special 
atomiser. The combustion chamber of the engine 
may be likened to a vertical cylinder flattened at the 


The starting of the new Hick engine is very simple 
Compressed air is used, and the start- 


reproducéd in Fig. 382. In the three-cylinder engine 
under consideration two of the cylinders are fitted with 
non-return, valves A in the cylinder head, while the 


ives are connected to the starting air junction 
two cam-operated valves. C is the fuel pump, D 
is the control valve, with a connection to the 
fuel valve fitted to each cylinder. A horizontal 


the starting valve operating gear. This shaft passes 
through the casing, and is fitted with the lever G, 
which is also clearly visible in Fig. 380. For start- 
ing, this lever is thrown over into its extreme forward 
position. In this position the cams on the horizontal 
shaft cut out the fuel pumps to the two cylinders on 
which the air starting valves are fitted, and throw into 
gear the mechanism for operating the starting valves. 
In this position two cylinders work on air and one 
on fuel, and when the air valve on the storage vessel 


compresses the air in the remaining cylinder. As 
soon as this cylinder fires, the lever is pulled back into 
its mid position, which cuts out the air starting gear 
and throws in the fuel pump mechanism on the re- 
maining cylinders. The engine then picks up on fuel, 
and is ready to carry its full load. To stop the engine, 
this same lever is pulled back to its rearmost position. 
| It will thus be seen that, apart from priming the pumps 
and turning on the starting air, the whole of the 
starting and stopping of the engine is controlled by 
the movement of a single Jever. The pressure required 
in the air receiver is about 250]b. per square inch, 
and this pressure is pumped up by a small air com- 
pressor driven from the main shaft, either by a friction 
clutch or belt. The pressure is so low that in the un- 
likely event of air being lost it cam easily be pumped 
up by hand. 

Governing is performed by a centrifugal governor, 
driven from the top of the vertical shaft, which is 
connected to the fuel-control valve operating gear 
by means of an exeentrically mounted shaft. The 
governor ¢ontrolg the fuel by twisting this shaft 
according to the load on the engine. The gear is very 
easy to operate, and uently there is only a light 
load on the governor, which “enables close speed 
regulation te be obtained. We are informed that the 
engine has been thoroughly tested by the makers 
with various grades of fuel oil, and that it was finally 
subjected to an endurance trial of seventy-two hours 
on continuous full load. The engine, we learn, 
ran extremely well, with no stops, either voluntary) 
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FIG. 384--DETAILS OF FUEL INJECTION SYSTEM 

or otherwise. At the close of the trial, when the 
engine was opened up and all the working parts and 
bearings were examined, they were found to be in very 
good condition. 

From the description we have given, it will be 
recognised that this new engine is simple in design, 
and that it possesses novel features, which fit it 
for the purpose for which it was designed, namely, 
for o ion by unskilled labour of the type usually 
f in the Colonies and abroad, and for the many 
purposes for which engines of this type are used. 


ELECTRICAL ENGINEERING EXHIBITS. 
Bruck Peesies anp A, Reyrouiue, Linen. 


One of the most novel exhibits in the Palace of 
Engineering is the Peebles-Reyrolle automatic motor 
converter sub-station equipment, which is to be 
seen on the stand of Bruce Peebles and Co., Limited, 
of Edinburgh. On a demonstration panel there 
are five demonstration. switches which start up 
and shut down the plant and serve to demonstrate 
the operation of the equipment under high-tension 
alternating fault conditions and direct-current positive 
and negative fault conditions. Above these switches 
there are illuminated signs which indicate the con- 
ditions which the network is assumed to have pro- 
duced. The signs read :—(1) Demand for power ; 
(2) high-tension circuit breaker operates ; (3) self 
synchronising device operates; (4) machine in 
synchronism ; (5) direct-current supply available ; 
(6) on load positive, on load negative; (7) fault 
positive, fault negative ; (8) on manual operation. 
Visitors to the stand may signal a demand for 





H is opened the engine starts in the usual way, and 





power by holding the start-up demonstration switch 





Ava. 29, 1924 


THE ENGINEER 





for a period corresponding to the initial setting of 
the starting up relay, and as the plant runs up the 
signs 2, 3, 4, 5 and 6 are illuminated in turn. As 
there is no actual load on the plant after it has run 
up, it automatically shuts down again, after the time 
setting of the underload relay has expired, but the 
plant may also be shut down by operating the ** shut 
down” demonstration switch. Similarly the plant 
may be shut down by elosing the high-tension fault 


demonstration switch when the equipment will 
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FIG. 385 STARTING RESISTANCE-—-BRUCE PEEBLES 

remain at rest, and an alarm bell is brought into 
action. If a fault develops on either side of the 
network, then after the time setting of the underload 
relay has expired, the plant shuts down, the switches 
4 and 5 being provided to demonstrate this opera- 
tion. The Peebles motor converter, which is shown 
in Fig. 389, is a standard 500-kilowatt machine, 
with a choke coil connected in the starting resistance 
the starting resistance being shown in 
The only addition to the machine is a 


ecireutt, 
Fig. 385. 


is equipped with a potential transformer which | closing. There is also the starting resistance an 
supplies the energy for the operating devices asso- | small choke coil, and two simple oil-immersed con 
ciated with the plant, and the switch is operated | tactors: mounted on the resistance frame, one fo: 
through bevel gearing by means of a small three- | closing the neutral point and the other for the inser 
phase motor, which is mounted on the switch as | tion of the choking coil. This apparatus enables 
shown. Overload protection and no-volt trip gear | the machine to be controlled entirely automatically. 
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FIG. 388--GEAR FOR SHORT CIRCUITING SLIP RINGS--BRUCE PEEBLES 


As the result of predetermined conditions, such 
as a drop in the bus-bar voltage, the set is started 
after a pre-determined delay, and if for any reason 
the machine fails to switch on to the load the first 


the starting operations are. repeated three 


are provided, The automatic controlling devices 
consist of 14 relays of a simple electro-magnetic 
type, enclosed in cases, with glass fronts, as shown 
in Fig. 386, and a special time delay device, which, 


together with the time switch are mounted on the | time, 











FIG. 386 MACHINE AND CONTROL PANELS BRUCE PEEBLES 


three-phase motor Fig. 388—which. is 
provided for short circuiting the slip rings when 
the machine is in synchronism with the supply. 
Chis small motor operates the short circuiting device 
through a worm gear, and is energised from a poten- 
tial transformer on the high-tension switch panel. 
This main high-tension switch—see Fig. 390 

which is designed for a pressure of 3000 volts, re- 
ceives current from the Exhibition power station, 
and is a standard Reyrolle metal-clad panel. It 


mall nee 








FIG. 387 MULTIPLE TIME-DELAY UNIT BRUCE PEEBLES 


front of one of the slate panels. On an adjoining, times. Tf the machine still fails to take up the 
panel there are an ammeter and voltmeter, a reverse | direct-current load it is then locked out of com- 
current relay, the shunt field regulator, and hand-| mission. The same applies if the stator tempera- 
operated switches for opening and closing the direct- | ture rises above a prédetermined value, but the 
current circuit breakers. The third panel, is a/ plant is automatically put into commission again 
standard direct-current machine panel. when the machine cools down. Similarly if the 

The main circuit breakers on this panel consist | overload relay or bearing termperature device operates 
of two single-pole circuit breakers, which are &’rranged | the machine is put out of commission. Local and 
to operate independently on a three-wire network, | distant warning signals are provided. The equip- 


and they are suitable for either hand or automatic ' ment can be operated entirely by hand in the station, 
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aud ean also be set to come into vperation or close 
down at different predetermined times irrespective 
of or in conjunction with the load conditions. 

multiple 


The illustration. shows the 


Fig. 387 


in proper sequence after predetermined intervals. 
The multiple time-delay device embraces the follow- 
ing elements :-—(1) The starting up time element, 
whieh is adjustable. between the limits of 5 and 

















FIG. 389-500 K.W. 


MOTOR CONVERTER—-BRUCE PEEBLES 


\ime-iclay device which combines all the time) 30 seconds, and which after this period has elapsed 


elements required in a single case. 

















FIG. 390--HIGH TENSION SWITCH PANEL 


in multiple time-delay relay which 


consists of a spindle driven at a constant speed of 
3 revolutions per minute by a small 


combined a 


upproximately 


Voltage condition 
OC. network affe 






TIPLE TIME DELAY DEVICE 
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FIG. 391--DIAGRAM OF CONTROL APPARATUS 


single-phase motor. Each mechanism consists of 


a clutch, by means of which a cam or set of cams | 


P The time delay | continues te operate as the ‘ three-time ” starting 
clements employed in the control equipment are} element, already mentioned ; 


2) the shutting down 
element with a similar three-time lock-out feature, 
which prevents the plant running idle indefinitely ; 
(3) the synchronising time-delay element; (4) the 
overload time element, which, however, is omitted 
in lighting equipments, as the device is embodied in 
the standard slow-speed cireuit breakers; and 
(5) the hand-operated re-setting mechanism. The 
circuit breaker used on this particular plant is of the 
type adopted for three-wire networks, but for traction 
work a Reyrolle reactance high-speed cireuit breaker 
would be used to protect the machine under the 
heavy operating conditions which traetion service 
entails. 

A sketch, indicating the 


diagrammatic various 


Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


SHINGLE BEACHES AND THE WEAR OF CONCRETE. 


8. Owens’ contribution with 
attention to the destructive 


Sin,-—I have read Dr. John 
great interest. Dr. Owens drew 
effect of the grinding action of shingle or boulders upon the 
surface of concrete, and described some interesting experiments 
which he had carried out with the idea of providing « concrete 
surface which :—(a) Would resist the abrasive action of the 
shingle as much as possible consistent with limitations as tw 
cost ; and (6) would permit of easy renewal when worn. 

I would like to draw attention to a very cheap process of 
* case hardening concrete surfaces and rendering them 
resistant to abrasion, which, in my opinion, should be of con- 
siderable interest to all engineers whose work entails the con 
struction of conerete on foreshores. 

The process referred to is the treatment of concrete with « 
dilute solution of neutral silicate of soda. The hardenin, 
effect of “ waterglass "’ upon conerete has been known for mei) 
years, but the process has not been wholly successful owiny 
to the fact that the correct type of silicate of soda has nit 
been employed, and it has not been realised that in order |» 
obtain beneficial results a very dilute solution of silicate «/ 
soda must be used so that penetration into the concrete can tak« 
place. 

There is now on the market a type of silicate of soda con- 
taining @ much higher proportion of silica than the ordinary 
watergiass of commerce. When concrete is treated with 
dilute solution of this so-called “ high ratio ” silicate, colloids! 
silica and calcium silicates are precipitated within the por: 
of the concrete, and form @ mortar which hardens and bin«~ 
the particles of sand and cement together to form # remark 
ably resistant surface. 

The photograph herewith illustrates the effect of the silicat. 
treatment. This sand-cement block was made from two pari» 


“ 








operating devices and explaining their. functions, is 


given in Fig. 391. 





SIXTY YEARS AGO. 


—— 
From time to time we still hear of active attempts 
being made to mine gold in these islands, es»smetimes 


in Seotland, sometimes in Wales, occasionally elsewhere. 
That gold exists is certain, and, that it once existed in 
fair quantity is probable from the recorded fact. that 
early visitors to our shores found the natives wearing 
golden ornaments. Sixty years ago, however, the efforts 
of prospectors were no more successfully rewarded than 
they are to-day. In of the mineral wealth of 
the United Kingdom, published in our issue of August 
26th, 1864, mention was made of the existence of 23 gold 
mines in North Wales. Returns were available, how- 
ever, from only two of these mines, and it would seem 
that these two between them produced in the year 1863 
only 552 0z. of gold valued at £1747. “* These results,’ 
we find it written, “ after all the excitement about British 
gold mines which has been rife during the past four 
years, leading to the expenditure of very large sums of 
money upon the hills of Merionethshire, should read a 
lesson to our eager adventurers.’’ In the same article it 
was recorded that in 1863 we obtained from the tin mines 
of Cornwall and Devon 15,157 tens of tin ore, yielding 
10,006 tons of metallic tin. This output was described 
as being larger in all probability than any ever before 
produced in the two counties, and, taken in conjunction 
with the fact. that the mines had been worked for more 
than 3000 years, as indicative of the richness of the 
district. Our imports tin during the same year, 
principally through Holland and from Singapore, amounted 
to 2728 tons of tin and 559 tons of tin ore. How different 
is the position to-day may be judged from the fact that 
the Cornish and Devon mines are all but idle, while our 
imports are in the neighbourhood of 34,000 tons a year. 
An interesting fact about the celebrated Dolcoath Mine 
was mentioned in the article. Like many others it was 
originally confined to shallow workings, for after a certain 
depth was reached the miners struck “the yellows,” 
by which they meant copper ore. The belief became 
firmly established that the tin deposits were confined 
near the surface, and the copper ore not being apparently 
desired, many of the workings were abandoned. At 
Dolcoath, however, the miners had. penetrated through 
“the yellows,” and had again come across rich deposits 
of tin, which in 1863 had produced 1026 tons of ore valued 
at £69,741. The surface deposit belief had, therefore, 
it was remarked, been exploded. 


a review 


ot 





AN article m a recent issue of The Times reports. that 
the railway companies have greatly reduced the pilfering 
evil, which had reached an alarming state soon after 
the war. In 1920 one of the leading companies had 
103,500 cases of pilfering reported, but by last year 
this had been reduced to 32,877 for the whole of the 
companies in the group of which it was a member. The 
article in question fails to mention one important point 
which has helped to reduce the evil. This has been the 
co-operation of the men’s unions. The latter informed 
the railway companies that they considered that pilfering 
reflected on themselves, and they would do all that was 


is rotated and a series of contacts is made or broken | possible to put a stop to it. 




















UNTREATED AND TREATED PORTIONS 
BLOCK 


OF SAND CEMENT 


of standard sand to one of Portland cement, and after a fort- 
, 


solution of silicate of soda. 


night's curing, the half of the rervice marked * was given 


three coats of a dilut« The whole 
surface of the test piece was then subjec ted to severe abrasion 
under a moving steel block, sharp sand being fed between tho 
the It will that the 
untreated half of the test piece has worn away considerably, 


steel and surface of the slab. be seen 


whereas the treated half has remained almost unaffected 

The silicate process is very cheap, the raw materials costing 
from jd. to $d that 
concrete surfaces can be rendered very resistant to the grinding 
The treat- 


per square yard, and there is no doubt 
action of shingle and boulders by such treatment. 
ment can be easily repeated when necessary 

Concrete roads in this country are being treated in this way, 
and some remarkable results are being obtained. 

A 
penetrating the concrete, and would thus alleviate the troubl 
due to the 


sea water and the calcium salts in the concrete, reactions which 


silicate treatment would also tend to prevent sea water 


interchange between the magnesium salts in the 


are largely responsible for the disintegrating effect of sea water. 
August 19th. L. A. Muxro, 

STEAM ELECTRICITY LN LNDUSTRY. 

Mr. | 

the independent plant, as set out in the letter which appoare:d 


‘ 


Sir, H. Lupton’s technical and economic defence of 
in your issue of August 22nd, should constitute a full answer 
to the frame of mind that urges electrification in and out of 
season as the panacea for all human ills. 

It is perfectly clear that in countries such as Ltaly, Switzer 
land, Norway, &c., the natural water power calls for exploitation 
and that electrical schemes follow as an equally natural corollary. 
At home coal is our indigenous fuel, and if it can be converted 
into energy directly with the same economy in direct-acting 
reciprocating sink in the more 
elaborate and complex power schemes so dear to the politician 


engines why useless capital 
at the moment. 

But there is an even more serious aspect, if, as some aver, w« 
are not out of the wood entirely so far as either internal or 
external warfare may be concerned. To electrify our transport 
other essential industries extensively 
into the hands of sabotage or enemy action, for the paralysis 


or is to play directly 
following the destruction of an independent power station t= 
local, but that following the destruction of a central station such 
as is contemplated is far reaching in effect, and no doubt our 
military advisers will for that reason have their word to say on 
discussion This clearly 


any such general scheme as is under 


applies as much to main line electrification as to water sf{pply 
facili ies 

By all means let us seck to eke out our coal by reasonable 
resort to natural sources of power for the generation of current, 
but to embark millions in a Severn barrage scheme, for example, 
with the object of scrapping independent stations is, as Mr 
Lupton points out, at the close of his letter, a most unwise course 
to pursue. And to those who think that what is right for Ltaly 
or Switzerland must also be right for this country, it may also 
be pointed out that in the water power countries the generating 
stations are for the most part amongst mountains, which would 


render aeroplane attack particularly difficult, while in this 


country our large stations would have no such natural defences. 
Bawtry, August 24th. 


5, P. Curistis. 
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British Wire-drawing and Wire- 
working Machinery. 


No, VII..-WIRE NETTING MACHINERY.* 


(MONG the heavier types of wire-working machinery, 
one of the most fascinating to watch at work is that 
used in the manufacture of ordinary wire netting 
such as is used for poultry-houses, kennels, and fencing 
of all kinds. 

There are only a few factories in this country where 
wire netting is made on any considerable scale, and 
the manufacturers naturally do not care to publish 
too many. details of the processes and machines 
employed ; but we were fortunate enough to secure 


45 are views in the wire drawing shop. It is unneces- 
sary to describe this plant in detail as it conforms to 
modern practice, but a noteworthy point is that a 
separate motor drive is employed for each wire 
drawing block, except in the very smallest sizes. 

The material for producing the wire is purchased 
in the form of rods of suitable diameter. Before 
drawing the rods into wire they are pickled in the 
usual manner——dipped in linie and thoroughly dried. 

Instead of following the usual practice of pur- 
chasing pickling acid in carboys,; which are always 
liable to breakage, the firm obtains its supplies in 


bulk, the acid arriving in railway tank wagons, from | 
| will be noticed, runs straight through the whole lenyt | 


which it is discharged by conmpressed air into a special 
rubber-lined overhead service tank. The acid is then 
gravity fed to the various points required, thus 


} 
| 


| 


wires coming from the springs, and Y, Y! and y: 
wires fed from the bobbins. Assume that the machine 
has just twisted the wires together at the points alony 
Z Z, the correct position for the next twisting opera 
tion is produced by causing the wires X, X! and X2 
to be moved one-half a mesh width to the left and the 
wires Y, Y' and Y* one-half a mesh width to the righ: 
It will be seen that this movement brings wires X' 
and Y, X* and Y' together (X and Y? mating wit), 
their corresponding neighbours). The twisting mov: 
ment is now performed and the reverse movement. «{ 
the wires carried out, bringing them back to the 
original positions. The mean course of any wire, | 


of the netting, the only deviations being those caus: 
by the half-pitch movement deseribed above. |: 














FIG. 44-HEAVY BLOCKS, 


the permission of Boulton and Paul, Limited, of Nor- 
wieh, to inspect their entire plant, and the works 
manager, Mr. G. C. Clayton, explained the whole pro- 
cess. In view of the fact that a large proportion of 
the machinery installed was made in the firm’s shops 
to designs by its engineers and not made for sale, 
we could not secure detail drawings. The rough 
sketches in this article will, however, help to elucidate 
the principles of the wire netting weaving machine, 
which is by far the most interesting unit involved in 


an extensive process. The sketches do not, of course, 





pretend to be to scale or accurate in detail, but they 
indicate the essential and peculiar features. 

Before describing the weaving machine, however, 
it inay be as well to give an outline of the preliminary 
stages through which the wire goes in the Norwich 
works. 

Until comparatively recent times the firm was in 
the habit of procuring from outside sources the whole 
of the wire needed—-some 250 tons per week. In view 
of the quantity required, a complete wire drawing 
pant for producing a large proportion of the wire 
needed has, however, been put down. Figs. 44 and 


* No. VI. appeared August 22nd, 1924. 


ON LEFT, IN WIRE DRAWING SHOP 





eliminating waste, time in handling, and danger to 
the employees. 

There are two types of powerful ** breaking-down ” 
machines in the wire drawing department and a 
large number of smaller blecks for producing the 
various gauges of wire required, which is classed 
on the metric system, a variation from the nominal 
dimensions of not more than 0.03 mm. being 
permitted on the diameter of the wire. The coils 
of drawn wire are taken on electric trucks to a 
store at the end of the weaving and filling shops, 
and a large stock is kept on hand so that the produc- 
tion of finished netting is not held up through shortage 
of materials. 

The first step in the actual process of making wire 
netting is carried out in the filling shop—-Fig. 53 page 
238—-where half of the wire is wound into “ springs ”’ 
and the remainder wound on to steel plate 
bobbins. The ‘“‘springs”’ take their name, not from 
the fact that they are springy, but because they 
resemble a helical spring wound several layers thick. 
The springs are about 3it. long and vary in diameter 
and number of layers according to the gauge of the 
wire and the mesh size of the netting to be made. 

The springs are produced on @ machine having four 
horizontal spindles geared together and belt driven 
from an overhead line shaft. The spindles are slightly 
tapered and the first layer of wire wound upon them 
is loosened by a simple device. This layer is then 
squeezed up longitudinally between two movable 
collars on the spindle ; the remaining layers are then 
wound as required. When the spindles are filled the 
machine is stopped and the spring drawn off by hand. 
The machines run at a high speed and are semi- 
automatic in action, the wire being fed to and fro by 
means of a screw so geared as to close-wind the wire 
and which reverses at predetermined points as the 
ends of the spindle are reached. A fair average size 
of spring carries about ten turns or layers, is Ijin. 
diameter and weighs approximately 8 Ib. 

The bobbins, which are of sheet steel, are filled, 
six at a time, on a simple winding machine which 
has similar characteristics to the spring machine and 
needs no comment. Stocks of springs and bobbins 
suitable for all sizes of netting are held in store and 
are withdrawn as required by the weaving depart- 
ment. 

The weaving machine is a most ingenious piece of 
e@pparatus, as has already been mentioned. It 


1s 


, embodies a quite peculiar piece of mechanism, which, 


it is hoped, the following sketches will help to 
elucidate. 

First, however, it may be best to scan‘the actual 
structure of the netting as a help to a proper under- 
standing of the weaving mechanism. The point which 
it is necessary to emphasise here is that each mesh is 
produced by the twisting together of two adjacent 
wires. 5 

In order to follow the somewhat peculiar motion of 
the wire the sketch Fig. 46 has been prepared from 
an ordinary piece of netting. X, X', X* represent 


FIG. 45 LIGHT WIRE-DRAWING BLOCKS 


may be noted in passing that the netting’ is ma: 
with either two or three turns (known &@s “© twists © 
in the twisted portion, according to the gauge of wir: 
and size of mesh adopted. 

To preceed with the actual manufacture of tl. 
netting. The looms on which the work is done com 
prise a rigid framework carrying the driving mech 
anism, springs, bobbins, &c., and capable of pro 
ducing netting up to 11ft. in width and of any reason 
able length. The general appearance of a loom can by 
gathered from the engraving Fig. 54 page 238, whil: 
the arrangement of the essential and peculiar feature 
is represented in the sketches. 

Running across the width of the machine there ar: 


i 
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“Tee Encmece” 


FIG. 47 


two pairs of bars of channel section (marked A in tlv 
sketch Fig. 47), which are free to slide longitudinal, 
in the main frame. The facing edges of the channe! 
bars have a series of semi-circular holes—see Fig. 48 
bored at intervals corresponding to the mesh width 
of the netting.» When these channels are placed 
together it will be seen that the meeting ofa pair of 
the semi-circular holes will form a round hole, which 
acts as a bearing for a pinion. 

The arrangement of the pinions is. best shown in 
the sketch, Fig. 51, from which it will be seen that 
each pinion is split across its diameter in the same 
plane as the joint made by the channel bars. The 
pinions are rotated by a long rack engaging with 
them all, the rack being reciprocated by a crank 
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movement. The movements of upper and lower 
channel bars, with their respective racks, are synehro- 
nised. This sketch also indicates a hole drilled 
axially through each half pinion, for the passage of 
the wire, and the disposition of the spring tube or 
casing between the channel bars. 

Now, returning to Fig. 47, it will be seen how the 
vachine is threaded up. Arranged on a frame at 
he back of the machine there are the ready filled 

bobbins BB. The ends of the wires are taken over 

uides at the bottom of the frame and up through 
the holes in the front half pinions,-which are repre- 
ented on the right-hand side of Fig. 51. The 
prings are slipped into their tubular cases, the free 
nd of the wire passed through the hole in the upper 
pinion, amd the case secured by the spigots on the 
ipper and lower pinions. 

The wires are then led over a pegged roll at the 
iop of the machine, which is driven at the proper 
peed to produce, in conjunction with the peg 
pacing, the correct mesh. Means are provided for 
naintaining an even tension on the various wires, 
o that the nettingtmay be “dead flat.” The 








cor” Swamw Sc 


twisted wires at the edges of the netting—known as 
the selvedge—are fed into the machine in a similar 
manner from bobbins, but are not accompanied 
by springs. 

The action of the machine is as follows :—-At a 
time when the joints between the half pinions li¢ 
in the same plane as the joint between the pairs of 


channel bars A A, the bars are moved endways in’ 


opposite directions, a distance equal to half the pitch 
of the pinions. As a result, the two halves of each 
pinion are separated, just as if they were sheared 
in two, and slide along against the plain face of the 
channel bars, until they come opposite the halves 
of the adjacent pairs. During this process the 
racks move together with the channels, so that the 
pinions are not rotated. As a matter of fact, they 
could not rotate since they have semi-circular journals 
in semi-circular bearings. The change in position 
of the half pinions is plainly shown in the diagram- 
Fig. 52 —in which the top row represents the positions 
at starting, the second row those after one stroke, 
and so on, 

When the half pinions have been mated with their 
new partners the racks are reciprocated, while the 
channel bars are held stationary, to such an extent 
that the pinions make two, or three, complete revolu- 


original partners and the whole process is repeated. 

It will now be seen why half the wire is wound as 
springs ‘and half as bobbins, as if) all/the: wires. wére 
on bobbins the strands would naturally become 
twisted together below the lower channel bars, 
making it impossible to feed the wire forward. It 
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FIG. 51 


would, of course, be possible to work with two springs 
and no bobbins if there were room for their accom- 
modation; but the arrangement adopted allows 
the case for the spring to overlap the .half pinion 
for the bobbin wire and consequently permits a much 
greater length of wire to be made up into the spring. 





FIG. 49 GALVANISING WIRE NETTING 


tions. The result is, of course, that the wire coming 
from each spring and that from the corresponding 
hobbin are twisted together directly above the 
pinion, The overhead pegged roller at the same 
time draws the netting forward at such a speed 
that the meshes formed engage with the pegs. The 
channel bars are returned to their original positions, 
80 that the half pinions are re-mated with their 
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about 500 Ib, and, in addition to this, there is the 
combined weight of racks, channel bars, spring 
cages, and pinions, all of which has to be recipro- 
cated at a rate of about 60 strokes per minute, while 
the strokes: must be exact in length or the half pinions 
will not register sufficiently accurately to rotate in 
their split bearings. 

Some of the machines are set up for weaving netting 
with a mesh of only #in., and in such eases the work- 
manship has to be of a very high order, as the dimen- 
sions of the several parts are 80 small. 

A complete engineering staff is maintained for the 
pur pose of keeping the whole p!ant in a state of maxi 
mum. efficiency, and experiments are, continually 
being made with a view to improving the construction 
and operation of the machines. 

At the Boulton and Paul works the black netting 

that is, netting direct from the looms——is_ taken 
from the weaving department and put, into a large 
store, where stocks of all the various sizes are accumu- 
lated, and it is not until an order is actually received 
that the netting is galvanised, thus ensuring that the 
customer receives it fresh from the galvanising bath. 

The rolls of netting are taken, as required, to the 
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FIG. 52 


galvanising shop—Fig. 49--where they are dipped 
bodily into an acid pickling bath to clean them and 
remove all scale from the wire. The roll is then 
mounted on a spindle in a framing carried on the 
galvanising bath and is fed over rollers into the bath 
of molten zinc, under two submerged rollers, and out 
at the opposite side of the bath where there is a float - 
ing layer of soke breeze, through which the netting 
is drawn. This breeze serves to remove all surplus 
metal from the wire. The netting is then re-wound 
on &@ specially designed machine, and is ready for 
home order despatch. It should be pointed out that 
when the photograph of the galvanising shop was 
taken the hoods for carrying away the fumes from 
the baths had been removed, as they obscured the 
view. As a matter of fact this shop is notable on 
account of the clearness of its atmosphere. 

In the case of export orders, however, the netting 
is again re-rolled, in order to make the rolls as com- 
pact as possible, and so save freight. 

The machines for this re-rolling, known as tight 
winders, consist of three parallel rollers with a loose 
spindle at the centre of the group—see Fig. 50. 


wes 





From the above description it will be readily 
appreciated that all the parts of the looms have to 
be made with a high degree of accuracy, especially 
the channel bars, racks, and pinions, the latter 








FIG. 50--TIGHT - WINDING NETTING FOR EXPORT 


The netting is attached to the centre spindle, and is 
wound under the pressure of the three rollers, which 
gradually recede from their common centre as their 
bearings move along scroll-shaped slots in rotatable 


| having to be truly interchangeable. At the same | end frames. The pressure on the rolls can be varied 


| 


time the whole mechanism has to be very substan- | at the will of the operator by a form of friction gear. 


tially constructed to withstand the heavy stresses| The result is a very solid roll, which saves a 


| imposed on it 


; a8 an average set of springs weighs! considerable amount of freight as compared with 
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the roll as it comes from the galvanising bath. 

The foregoing is really only a very cursory descrip- 
tion of the general process of making wire netting, 
but before leaving the works of Boulton and Paul, it 
may be worth while to mention a simple machine 
installed in the serap yard. The machine in question 
is used to bundle the scrap wire from the various 
netting shops, and is made by the Stonehouse Works 
Company, of West Bromwich. It comprises a hori- 
zontal spindle driven by belt through powerful gear- 
ing and running between two housings, like a rolling 
mill. Above the spindle is a heavy roll with its axle 
running in vertical slots in the housing, so that it 
can rise and fall. The scrap is shovelled on to a shoot 
in front of the machine and the spindle started. ‘When 
once the spindle has gripped the scrap, it drags it in, 
rolling it up with the spindle in the centre, the heavy 
roll above compressing the mass. When the machine 
is full, the bundle of scrap is wired round to prevent 
disintegration, the spindle withdrawn by a lever and 
ratchet, and the bundle rolls out from the machine. 
The bundle is about 2lin. long by 15in. diameter, and 
weighs approximately } ewt., while about 3 horse- 
power is required to drive the machine. 





Wire Rope. 


A USEFUL paper, read by Mr. W. Constable before the 
Lake Superior Mining Institute, and reported in The 
Canadian Engineer, details the precautions that should 
be taken in order to prolong the life of wire rope, and 
deals with both the design of the machinery and the 
treatment of the rope itself. The author begins by 
pointing out that, although wire rope is a reliable struc- 
ture it is also a sensitive and complex structure. He 
recommends the use of grooved drums in preference to 
those having smooth faces, and advises that they should 
be of as large diameters as are practicable. If a smooth 
drum be used, care should be taken to wind the first 
layer as a true helix. When winding a new rope on to 
a smooth drum there should be no hard hammering of 
the wraps of idle rope against the adjacent wraps already 
on the drum ; only tapping with a light hammer and a 
wooden block. When more than one layer of rope is 
used on a grooved drum, the grooves should be neither 
more nor less than }in. larger than the rope, and they 
should be of a slightly larger radius than the rope. In 
present-day practice the drum diameter is not less than 
sixty times the rope diameter. 

If a cast iron sheave wears so much as to influence the 
life of a rope, a cast steel sheave should be used, and 
if a cast steel sheave wears so much as to influence the 
life of the rope, a manganese steel sheave should be used, 
if operating conditions permit. The sheave must ‘be in 
line with the centre of the drum, or with the centre of 
the portion of the drum on which the rope winds. For 
high-speed hoists the head sheaves should be as light as 
possible, to prevent slip. For new and for re-machined 
sheave grooves the following diameters are recommended: 

For jin. to l}in. diameter rope, ?/,,in. larger: for 1*/,,in. 
to 2}in. rope, fin. larger ; for 2}in. diameter rope and 
upwards, */,,in. larger. The usual diameter for a sheave 
is 72 times the rope diameter, but 80 times is better. 

The * fleet angle ’’ should be kept as small as possible ; 
the usual allowance is 1} deg. to 2 deg., but, where a small 
diameter straight-faced drum is used a maximum fleet 
angle of 1§ deg. is excessive. The life of a rope may be 
shortened by 30 to 50 per cent. by reason of too large 
a fleet angle. Clips should be spaced six rope diameters 
apart from centre to centre, and their nuts should be 
tightened frequently. 

During shut-downs ropes should be kept wound_on the 
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drums and not left dangling nor trailing. In imelined; due to the adoption of all-metal construction, which | 


haulage work knuckle sheaves of not less than 48 times | 
the rope diameter for 6 by 19 construction, nor less | 
than 84 times for 6 by 7 construction should be provided | 
at points where the change of direction of the is 
such that the length of the are of contact is six times 
the rope diameter or more. 

In both hoisting and hauling, undue acceleration and 
overloading should be avoided, and for a short rope 
the safety factor should be increased. On excavating 
shovels the ropes may easily be damaged by. reckless 
handling. On such machines the drum should take 
the whole of the rope in one layer. In handling wire 
it should not be uncoiled like a hemp rope, but should be 
unrolled like a hoop and straightened out before it is 
passed round the sheaves, and care should be taken to | 
avoid kinking. 











20-Ton Wagons for Coal Traffic. 


DELIVERY has now been made of the first fifty of the 
20-ton wagons of which one thousand have been ordered 
by the Great Western Railway, and which are being 
built at the works of the Birmingham Railway Carriage 
and Wagon Company; the Gloucester Railway Carriage 
and Wagon Company, by the Bute Docks Supply Com- 
pany, and other firms. An opportunity of inspecting 
the first train of fifty wagons, which have been constructed 
by the Birmingham Railway Carriage and Wagon Com- 
pany, was given on Thesday at Severn Tunnel Junction 
during the run of the train from Birmingham to the 
Maesteg Collieries of North Navigation Company, and 
the wagons are now in servi¢e for the conveyance of 
shipment coal between Maesteg and Port Talbot. Twenty 
trains, each consisting of fifty wagons, will be delivered 


and it will be reealled that last autumn the company mac. 
an offer of a rebate of 5 per cent, off conveyance rate 
on all coal class traftic conveyed wholly over the Grea: 
Western system in fully loaded 20-ton wagons, Fo: 
various reasons, mainly due to a desire to obtain a large: 
rebate, an application for which has been definitely refused, 
nothing was done by private interests, and the manag: 

ment of the Great Western Railway, impressed wit! 
the advantages of high capacity wagons, as the resu! 
of experience gained with the 1800 wagons of from 20 ton 
to 40 tons capacity now in service for the transport « 

locomotive coal, decided to embark on a building pr: 

gramme, and to hire out the 20-ton wagons on a tonnag: 
basis, the rate varying from 5d. to 3d. per ton, accordin; 
to the number of trips made within a given period. Collier, 
proprietors, coal shippers and wagon hirers are co-operat 

ing with the railway company, the hirers including Nort!) 
Navigation Collieries, Messrs. D. R. Llewellyn, Merret: 
and Price, Bedwas Navigation Company, Crumlin Valley 
Collieries, Limited, Bradbury, Son and Co., and the Cor) 











ALL-METAL 20-TON COAL WAGON 


by the builders within the next two or three months, and 
will represent an important addition to the high capacity 
wagon stock of the Great Western Railway. The first 
500 wagons will be used for the conveyance of coal to 
Port Talbot and the King’s Dock, Swansea, and subse 
quent deliveries will be alloeated to Newport. 

The new type of wagon, illustrated herewith has 
been built in principle to the latest standard specification 
of the Railway Clearing House, which provides for a 
length over headstocks of 21ft. 6in., a width over all of 
8ft. 6in., a wheel base of 12ft., a height in the case of 
timber wagons of 9ft. 7in., but subject to modification 
in metal wagons; a space of 5ft. 8in. between centres 
of buffers, a height of buffers from rail in the unloaded 
condition of from 3ft. 5in. to 3ft. 6in., and maxi- 
mum tare of 8 tons 10 ewt. Side doors when down 
must clear the rail level by 8}in., and bottom doors by 
Tin. with the wagon in the unloaded condition. 

The Great Western wagons—for which contracts were 
placed before the Clearing House specification was finally 
passed and issued—-vary in details only from the approved 
design The dimensions are :—-Length, 24ft. 6in.; width 
overall, Sit. 6in. ; height from rail, 8ft. 8in.-a reduction 





WAGON 


accounts for the slight addition to the length of the 
wagon—and wheel base, 12ft. A ial feature is 
the provision, not of bottom doors, but of @ tip door at 


| both ends, to avoid the necessity of having to turn wagons 


on arrival at the hoists. The tare, owing to metal construc- 
tion, ranges from 9 tons 6 cwt. to 9 tons 11 cwt., and is, 
therefore, rather high. Several of the principal firms 
of wagon builders are already equipped with suitable 
plant for producing the new standard 20-ton wagon, 
whilst in other cases preparations are being made to this 
end, and especially in view of the obvious advantages 
possessed within the Bristol Channel area for assembling 


the necessary material, it is anticipated that more exten- | 


sive facilities will before long be available for the produc- 
tion of these high capacity wagons in South Wales. 

It was the original imtention of the Gréat Western 
Railway management to induce private owners to build 
20-ton wagons for the South Wales coal export trade, 


interests. The time is believed to be approaching when 
throughout the South Wales area the 20-ton wagon will 
predominate for coal shipment requirements. 

With regard to the capital cost of the high capacity 
wagon, it is stated that the prices quoted for two 10-ton 
coal wagons are 50 per cent. more than the price of a 
20-ton wagon. Economies realised in service include 
a saving of about 30 per cent. in siding spacé, which 
should obviate the need of laying down new sidings in 
many cases—a reduction in shunting costs due to the 
smaller number of wagons to be handled, and a saving 
in maintenance charges. Haulage costs should also be 
reduced, as there is in comparison with trains of 10 and 
12-ton wagons a saving in the dead load. |More impor- 
tant still is the increase in the rate of shipment which 
would be associated with the general use of the 20-ton 
wagon. 

The work of reconstructing the coal-handling equip- 
ment at South Wales docks and of making the necessary 
alterations at the pits is now in hand. By keeping the 
height of the new wagon down to 8Sft. 8in. the cost of 
effecting changes at the collieries has been simplified, 
and the 20-ton wagon can be handled at many of the pits 
almost without any changes being made in the arrange- 
ment for loading the wagons. The task of reconstructing 
existing hoists at the docks and of installing new high 
capacity hoists will prove costly, but it is being taken 

| im hand vigorously, and a sum of £2,200,000 has been 
| allocated: for the necessary work at the docks. It is 
| expected that a considerable addition will be made 
| during the next few months, concurrently with the 
delivery of the wagon stock, to the number of hoist« 
| eapable of dealing with 20-ton wagons. It is estimated 
that when the reconstruction work is.completed, and the 

| new hoists, which are being supplied, among other firm~. 
| by Sir W. G. Armstrong, Whitworth and Co., are installed. 
| the shipment capacity of the South Walés coal will 
t mun 


The 
i years was 40 00,00, tons in 1913. 1 
is eh a newer methods of shipping coal arc 
/ under consideration, and that experiments are to be 
| carried out with a modified form of belt conveyor ani 
| bucket loader. 





AccorpinG to the Board of Trade returns the valic 
| of the railway material exported during the first half 
of the present year was as follows, the Teg 
figures for 1922- and 1923 being added in 3 

| Locomotives, £1,115,254 (£1,571,021, £2,992,054); rails, 
| £916,118 (£1,193,792, £1,625,330) ; i £558,954 
(£589,292, £860,791); wagons, £1,805,716 (£1,521,657, 
| £2,023,145); wheels and axles, £332,285 (£261,324, 
£239,973) ; chairs and metal sleepers, £788,128 (£491,811, 
£1,224,924); miscellaneous permanent way, £652,556 
| (£572,544, £824,612); total permanent way, £3,144,144 
(£3,128,699, £4,670,121). The weight of the rails exported 
| was 102,218 tons (133,798 tons, 147,332 tons), and of 
the chairs and metal sleepers, 62,267 tons (44,154 tons, 
88,805 tons). During the month of June last locomotives 
|to the value named were shipped to the following 
countries :-—India, £49,284; South Africa, £15,594; the 
Argentine, £12,933 ; and rails as follows :—The Argentine, 
£41,625; British West Africa, £22,985 ; Chili, £3781. 
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Railway Matters. 





THE rare event of a coupling-rod breaking took place 
on the evening of the 16th inst. to the engine of a passenger 
train on the Midland section near Ashby-de-la-Zouch. 


‘ne Cairo correspondent of The Times understands that 
it is proposed to unite Cairo with Suez by @ standard 
yauge electric railway across the desert. The distance will 
he covered in two hours, aseompared with the present six | pounds 
hours, vi4 Zagazig and Ismailia. 

THE ons Western Railway Company sought powers 
during to make certain.alterations at Saltney, 
near ‘Sool having been the y 
i. putthag Gitar: ia Meedeat Se about 


in order to for the Royal Show next year. 

Tae manager of the Great Western aie 
Sir Felix Pol@, points out in the Great Western 
Magazine the excellent standing that had i 


the matter of aceidents to railway servants ‘year. 
In “ pong oF secidents it had only 21 of the, 194 
fatal cases, amd 592 of > 3382 non-fatal, and im“ non- 
movement ” aecidents 3 of the 36 fatal and only 10945 
of the 1b, 016 non- fatal. 
Ix our description last week of the Hendon-Edgware 
extension of the London Electric we mentioned 

that the reeonstruction of the City 
street and 






Railway between pe Common 
was . itis es 
that line will be Ist. 

will allow f 


on 

directions now terminate at to be 
continued te Clapham Common. 

Tue Hull Chamber of Commerce, having, written to 
Sir ps ay eabeoag i 
and i at 
a reply -s Snsoldshie, “hore 
considerable economy pv of once ng ay 
repairs “ibe coma coasys 
One of ctcastingemalllie pottieand 
ates the Y aaa te was the effecting of ase 
xo that the rates might be reduced to the lowest possible 
figure. That object would be defeated if local considera- 


tions were t stand in the way. 

Some fuller particulars are now available as 
local celebrations, mentioned in this cece 
of the ae oe It 
the celebrations as far as possible at a 
ton. The fret das proseedings wil ake plareon aly 
and will probably inc unveiling of 4 in 
Bridge-road, i i 


was L 


which will be held in this country next =~ 4 ae attend 
the celebrations. An exhibition ilustrative of railway 
development during the past hundred years will be opened 


at Darlington on July 3rd for a fortnight. 
Tue National Industrial Conference Board of New York 
has recently investigated the trend of wages, hours and 


employment of railway labour as a whole from the 1914 
period to the end of the first quarter of this year. It 
was found that the average hourly carnings of all railway 
workeay were 60 cents—say, 2s. 9d.—or 136 per cent. 
vreater than in 1914. The purchasing power was 30 per 
cent, greater than im 1914, Comparison is made between 
the pay im railway | and in foundries and machine 
shops. In 1914 both were about equally rated ; 
in the first quarter of the year the pay in 


present 
was 108 per cent. than in 1914, 
ay shopmen were ing 142 per cent. 


private 

but the ral 

more. ‘The adds that enginemen and trainmen 
were not as we wien athe Ununiiee of railway labour. 


‘Tux railway companies in the Irish Free State 


ciate that their unification is bound to come and that they 
had better amalgamate under a sCheme by them- 
selves than under ac y plan by the Govern- 


ment. The Great Southern and Western, the Midland, 
Great Western and the Cork, Bandon and South Coast 
have therefore to be the constituent am apes 3 boo 
in a self- scheme, and the Cork, Blackrock and 
P. the Cork and Macroom and the Waterford 
and Sabena the subsidiary companies. The whole 
is to be known as the Great Southern Railway of Ireland. 
The Dublin and South-Eastern is not a party to this 
proposal, as it believes that its salvation lies in amalgama- 
tion with the Great Northern of Ireland. The latter com- 
pany cannot join in the ufiifieation were it so disposed, 
as part of its property lies in the Northern area. The 
Sligo, Leitrim and Northern Counties Company is m the 
sime unsatisfactory position. 

AccornpiIna to the Iron and Coal Trades’ Review, new 
locomotive and carriage and wagon shops, with modern 
equipments, are being ereeted at Perambur, near Madras, 
for the Madras and Southern Mahratta Railway. An ex- 
penditure of of Spwan tt te been recently sane- 


tioned Secret aeanene a 
The ec Dineen ray pag are now 
engaged & mn designs or equipped with 
the latest pattern a ic tools. The agent of the 
Madras and Southern Mahratta Railway, chair- | 
man of the Madras Port Trust, to or a , 


ful block-setting cranes at Harbour, so that, if 

desired, the broad-gauge locomotives at present under con- 
struction in this country may be lifted direct from the ship 
to the rails ready for i service. Similar work is 
being carried on at Marmagoa, where a suitable powerful 
erane is already available for landing the metre-gauge 
engines ready for service, and if this method of importing 
locomotives should prove economical, there appears to be 
no reason ot cae ot ans tote mn bet 
similarly sent out to India ready for immediate service 
So far as the new workshops at Perambur are concerned, it 
is thought that they will be very much affected by the 
success of the pi scheme to import locomotives and 


Notes and Memoranda. 





supply, all from the mines of Southern Quebec. 


Barrish Co_umeia is now the third industrial. Pro- 
vince in Canada, states the Canadian Official Press 
establis 


goods valued at 62 sterling a year. 
THE subject of heat transmission is now being in- 
vestigated on a co: 


dustrial 





any data which may pertain to this subject 


by the American Bureau of Standards 


and oil. From experi quenchi 
the rate of cooling at centre of « Hin. cyl 
32 per cent. nickel © steel, it was found that 


they. 
of oil and apparently in their favour. ’ 
first paper milt in Quebec, states the Board 
Toke Jon , was established at St. Andrews in 1 
at a time rag was made. About 


| 


40,000 a folders, coveri 
been issued since the founding of the Bureau. 
E production of iron in this country 
July amounted to 611 tons, 
tons in June and 655,100 tons es ar ny 
of furnaces in blast at the end of 
decrease of 11 since the 
lowest number in blast 


tons of basic, 141,100 tons of foundry, and 34,500 tons 
of forge pig iron. The output of steel ingots and castings 
amounted to 693,300 tons, compared with 651,500 tons 
in June, when output was affected by the Whitsun holidays, 
and 639,500 tons in July, 1923. 


SoME exhaustive tests on the effect of using impure water 
for mixing concrete have been undertaken by Professor 
Duff Abrams, Professor in Charge of the Structural 
Materials Research Laboratory at the Lewis Institute, 
Chicago. He found that in spite of the wide variation 
“ the origin and type of the waters used, and con 

to accepted Opinion, most of the sam gave = 
results in pe set This result seems 4 4 accounted 
for by the fact that the quantity of injurious impurities 
present is quite small. The f samples gave 
concrete below the strength ratio of 85 per cent., 
which was considered the lower limit for 

mixing waters. Acid waters, lime soak from tannery, 
refuse from paint factory, mineral water from Colorado, 
and waters containing over 5 per cent. of common salt. 


. British fincas ine Company states with 
from lightning to a house which 
se hat «wiv eal doe ot ea 
danger. If anything, it is a protection to a 
of lightning is going ts'eirike « Jouss, it will de 
it whether there is an aerial there or not. Every 
should be Pm, ted earthed at night, and also on the 
ae gp a storm, which is heralded by violent atmos- 
pheric crashes in the telephones or loud speaker. To 
earth an aerial properly, disconnect the i 


pe 


Es 


to nearly 

been established at Eskmeals, Sheffield, and 
elsewhere, and is carrying on work of the greatest import- 
ance to the coal mining industry. The report shows 
in detail the work undertaken by the Board. Those 
researches havé been taken in hand which are most 
likely to yield information quickly on the more important 

roblems. With the United States Bureau of Mines a 
ull scheme of co-operation of research into safety in mines 
has been entered into. Representatives of the Research 
Board and the Mines Inspectorate have visited the United 
States and representatives of the Bureau of Mines have 
visited this country. Definite nts have been 


made for the exchange of staff and for co-ordinated work 





rolling stock in running order, as the extent of workshop 
accommodation and labour required will be less, by reason 
of the locomotives being assembled in Great Britain, 


with a view to avoiding unnecessary duplication and to 
securmg that research work is carried out for both countries | 
where the best facilities exist for doing it, 


CANADA prodnees 88 per cent. of the world’s asbestos 


hments, 

with invested capital amounting to nearly 45 million 

pounds sterling, over 41,000 employees, and producing 
million pounds 


hensive seale by the United States 
Research 


heaters for oil engines is assumi &@ con- 
: . We learn in this con- 
the Researeh Council—-Vernon 


will be pleased to 
finding quenching media t@ fill in the gap between water 


inder 
ine water 


institution of the| number of years. 
new 


included 189,700 tons of hematite, 213,100 


| future. The second 


i employed. 


Miscellanea. 





Ir is reported from Wellington that an important 
new coal outcrop has been dscovered near the Cascade 
—, with access to Buller Gorge, on the west coast of 

South Island, New Zealand. A railway which ie pro 
jected will tap the new coal field. ’ 

Tue Swedish Telegrafstyrelsen— Board 
is the Government's auth 

i Gothenburg, Malmo. 
Sundsvall and Boden, and to eonclude an agreement 
with Aktiebolaget Radiojaenst regarding the management 
of broadcasting. 

REPRESENTATIVES from Tibet have arrived in Eagland 
to inquire into the possibility of establishing engineering 
concerns in their country. One of the delegates stated 
that the Tibetans have very few machines, and that these 
are all worked by man-power. They have started a 
brass foundry, with ‘the aid of Europeans, and want more 
instructors. 

It is reported that a construction company in the 
United States has undertaken to the municipality 
of Buenos Aires with money to rebuild and develop cert ain 
Hlacbe.cos of the city, and that a sum of approximately 

10,000 is to be spent upon the scheme within the 
next few years. A greatly increased demand for American 
building materials is expected to result. 

Tue lighting scheme for agree which is shortly 
to be commenced, will comprise the erection of nearly 
200 gas lamps. These are being made locally, and the 
gas will a ere Gas Company. The 
agitation for street ltown goes beck a 

districts Burncross Warren 
and High Green will be included in the scheme. 

Ur to date the Admiralty has salved over £5,000,000 
sterling in gold bars from the White Star liner Laurentic, 
age was torpedoed and sunk off Lough — in 1917. 


| Guy , Chief Salvage Officer of the Admiralty, 

commenced in 1918, and it is hoped to finish the work 

this season, as only about £500,000 worth of bullion 

remains to be recovered. 
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ipes 
the holds double 
bottom tanks. We understand that the owners have 
adopted the Duct keel for the third vessel, which was 
ordered recently from Vickers Limited, Barrow. 


ACCORDING to the Chemical Trade Journal and Chemical 
remarkablé 


of boiler feed-water in steam-raising plants where oxygen 
corrosion is troublesome and where no elaborate 

ments exist for treatment. 
blowing through the feed water a stream of nitrogen 
gas which displaces the air from solution. If the gas 
displaced be freed from its oxygen and carbon dioxide 
by suitable absorption media, the nitrogen can be utilised 
again and the process made continuous and cyclic. 


SaTrsracrory progress, we learn, is being made at 
Scapa Flow with the salvage of the sunken German 
destroyers. Cox and Danks, Limited, 

the work of salvage for the ne have raised two 
destroyers in a fortnight, and the firm is preparing to 
raise a third destroyer this week. It is expected to be 
able to cover all the main work connected with the raisin, 
of similar vessels in a few da: The large battle-cruiser~ 
Hindenburg and oa will not be dealt with this year. 
as the 24 boat destroyers furnish sufficient 
material to occupy the firm’s attention for fully twelve 
months. 


Drvisionau engineers have submitted their first. genera! 
report to the Minister of Roads for Quebec, on the condi 
tion of improved local roads. This report, dealing with 
every improved road in the province, shows that, out of a 
total of 3200 miles of roads, 2150 miles are in first-cla~- 
condition, 880 miles are in a fair condition, and 170 mile 
are still in bad shape. The latter represent 6 per cent. of 
the above-mentioned total. On the whole, this report 
denotes a satisfactory state of things and indicates an 
improvement upon last year. In fact, at the same date 11 
1923, roads in bad condition still amounted to 8 per cent. 
of the total. 

THERE are two oil-hardening factories in Norway. 
The smaller of these, which had been closed down for « 
considerable period, was taken over by Norwegian whaliny 
ies in 1923 and has recommenced production 
on a small seale, with hopes | of extension in the near 
Ped ene by Mr. ©. L. 
Paus, Commercial Legation at Chris. 
tiania, to have worked at 2 pa during the pas! 
twelve months and to have exported large ents 
of edible fats to Germany and the United and 
of technical fats to Germany. Considerable quantities 
of both edible and technical fats were also disposed o{ 
in Scandinavia. Whale oil was the chief raw materia! 


THe secretary of the Cardiff and Bristol Channel Shi)- 
owners’ Association states that he has received a com. 
munication from the Docks Delays Investigation Com 
mittee, which explains that many specific cases of delay 
have been looked into, and apparently it has been foun! 
that the responsibility for any such delays in the shipment 
of coal cannot be fixed upon any particular section of the 
commercial community, whether coalowner, dock owner. 
shipowner, or coal exporter. The Docks Delays Com 
mittee states that one of the causes of delay in the ship 
ment of coal is that those in charge of vessels do not alway~ 
make the ts on board so as to ensure 
that no evoldable dela: ‘shall take place, and that cases 

have been investiga which, it is alleged, show that 








| for which the ship's people are responsible, 


delays take place owing to no steam being available. 
to holds having to be prepared after a vessel is in berth, 
to no candles being available, and to certain other causes 
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THE WYRE NETTING SHOPS* OF BOULTON AND PAUL, ETD. NORWICH 


(Por descriplion see page 234) 
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FIG. 64--WIRE WETTING WEAVING SHOP 
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The French Navy. 


In view of the importance given to manceuvres 
by all the countries possessing navies, the French 
feel that they have fallen a long way behind as a 
naval Power. Until quite recently they have not 
been able to give attention to the reconstitution of 
the fighting fleet, which is of little value as judged 
by post-war standards, and although the pro- 
gramme of naval construction will in time provide 
a homogeneous nayy, the country feels that it is 
not safe meanwhile from attack. The necessity of 
a powerful navy has grown since the French 
increased their North African domain, which is 
now regarded as a continuation of the Mother 
Country. The vast fertile territories watered by 
the Senegal and the Niger are to be brought within 
easy distance of Marseilles by the construction of 
railways and the opening up of air services, and 
the fact that the Mediterranean is the centre of 
this ,vast Empire has impressed the. French with 
the importance of keeping it under their own control 
if they are to maintain the Empire intact. Africa 
is expected to supply France with ample raw 
material and man power, and there must be no 
danger of those supplies being intercepted by a 
hostile fleet. The problem is obviously not easy of 
solution. Nevertheless, it is not regarded as pre- 
senting insuperable difficulties, and the naval 
programme is based almost entirely upon the 
keeping open of a seaway between Marseilles and 
the North African coast. Submarines, destroyers, 
torpedo boats, seaplanes and scouts constitute 
mainly the first part. of the programme, and now 
follow the 10,000-ton cruisers, which are described 
as being likely to rival in speed and armament the 
most rapid vessels of their class in foreign navies, 
Speed and gun power are what is being aimed at in 
these new cruisers. Protection is practically non- 
existent. It is only when the second part of the 
programme is well advanced that anything will be 
done with the final instalment, about which nothing 
is known for the moment. The French Admiralty 
has certainly settled upon the main lines of the 
programme, which may be expected to include a 
number of battleships, but the construction of the 
latter is not considered to be urgent. The public 
has been led to believe that for home defence it 
is better to spend the money required for the con- 
struction of a battleship upon the building of a 
number of smaller craft, and it is only when the 
fleet of destroyers, submarines and light cruisers 
is nearly completed that public attention will be 
diverted to the battleship. 





In France, the Admiralty can undertake nothing 





without the sanction of Parliament, and no Govern- 
ment would spring the construction of battleships 
upon the country without previously showing their 
utility. Still, the Conseil Supérieur de la Marine 
is credited with being entirely in favour of forming 
squadrons of capital ships, in which it is approved 
by the majority of naval officers, on the ground that 
as France has a great colonial empire she must be 
able to keep open her sea routes with the aid of 
powerful battleships. To what extent the naval 
policy will be modified by the change that has taken 
place recently in France it is impossible to say. 
Probably, there will be no modification at all, for 
in questions of national defence the French are 
little disposed to rely entirely upon the help of 
foreign countries, and the only factor that may 
influence the naval policy is a limitation of arma- 
ments following upon a settlement of the European 
erisis, but such limitation could only be effected 
with difficulty. Its acceptance would depend upon 
France possessing an advantage in the Mediter- 
ranean, sufficient. at least to ensure a perfectly safe 
communication between North Africa and Mar- 
seilles. There are many sehemes for extending and 
equipping the Algerian ports, and the remarkable 
work being carried out in the Caronte to accom- 
modate an enormous amount of shipping in the 
Etang de Berre is of importance, not only in con- 
nection with the construction of the canal from 
the Rhone to Marseilles, but more especially in 
providing safe anchorage and landing facilities for 
a flotilla that could not be accommodated in the 
spacious new docks being constructed at Mar- 
seilles. The Mediterranean between the South of 
France and North Africa is therefore regarded as 
an integral part of the Empire. If the seaway is 
not in French hands, the existence of the Empire 
may be imperilled. Africa is to supply everything 
needed by the Mother Country, to the extent that 
in time of war France would be self-supporting, 
even to the provision of liquid fuel, which it is 
hoped to obtain from vegetable oils. Any inter- 
ruption to the communication between France and 


Africa would therefore be disastrous for the 
country’s security. 
Such communication can obviously only be 


assured by a fleet capable of fulfilling one single 
object, and that is the main reason why the French 
have always refused to accept any restriction upon 
the construction of submarines, nor will they, 
under any circumstances, alienate their right to 
build as many under-water craft and destroyers 
as may be regarded as necessary for the mainten- 
ance of the seaway across the Mediterranean. The 
question of limiting naval armaments will doubt- 
less come up for discussion in the early future. The 
French, however, will never go beyond the resolu- 
tions of the Washington foatereaee: and apply the 
limitation to submarines unless they are assured, 
by international agreement, the control of the 
western part of the Mediterranean, but as there are 
other naval Powers in that inland sea, the possi- 
bility of any such arrangement being come to 
appears very remote. The French, however, have 
no illusion. as to the future. Their naval programme 
is being carried out almost solely with a view to 
ensure safe transport between North Africa and 
France, and in view of the activity being shown by 
other countries, they are encouraged to push for- 
ward their programme as rapidly as possible. The 
Government is also being urged to revive the series 
of naval manceuvres, which are, for the moment, 
neglected. It is true that special attention is 
given to gunnery practice, to the extent that a 
high degree of efficiency is said to have been 
attained, but little has been done in the way of 
keeping seamanship up to the mark, and although 
most of the vessels are more or less out of date, it 
is argued that they are still useful for the carrying 
out of maneuvres, The Government is asked to 
make the best use of the fleet as it is for the training 
of officers and men until such time as the new fleet 
will need highly efficient hands. 


The Treatment of Water Supplies. 


It is not so very long ago that it was considered 
that the only way properly to treat water intended 
for domestic purposes, the purity of which was not 
beyond dispute, was to pass it through sand filters 
There is no disputing the fact that slow sand filters 
give exceedingly good results, and in many parts 
of the world the health of large communities has 
been safeguarded by them London—the healthiest 
large city in the w orld—is an outstanding example 
of their efficacy. They have, however, one defect. 
They are slow, and because they are slow, to obtain 
large volumes of purified water necessitates the 





use of large areas of beds. Furthermore, they 
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become slower in action! the longer they are kept in 
service, and their surfaces have to be scraped at 
intervals in order to keep the rate of percolation 
within reasonable limits. It was a natural develop- 
ment to employ storage reservoirs-—apart from their 
usefulness in affording reserves—so that suspended 
solids might have time to settle, and so that com- 
paratively clear water might be applied to the 
filter beds, for that materially prolonged the period 
during which filters could be worked without 
scraping. It was in the nature of an accident that 
it was found out that more or less prolonged 
storage in reservoirs itself had ‘the effeet of purify- 
ing the water by destroying the germs of disease. 
The discovery was made by Sir A. C. Houston, the 
distinguished director of water examination to the 
Metropolitan Water Board, who has, moreover, 
been responsible for: many useful discoveries in 
connection with vegetable growths in reservoirs 
and in other directions. The desite to increase the 
rate of filtration also led to the introduction of 
various types of mechanical or pressure filters in 
connection with which the water is sometimes pre- 
treated with such substances as lime and sulphate 
of aluminia or other coagulant, and the filtering 
material in which can be readily cleaned by revers- 
ing the direction of flow of the water. High rates 
of filtration are possible with filters of this class; 
and some excellent results are obtained with them. 
Mechanical filters are now, in several instances, 
being tried in combination with slow sand filters 

-the Metropolitan Water Board being among 
those. making the experiment. It would appear 
that the employment of quick-acting, easily cleaned 
mechanical filters to remove the larger particles 
in suspension, followed by slow sand filtration, 
should not only permit of a higher rate of percola- 
tion through the sand filters, coupled with a longer 
“life” of the latter without scraping, but should 
also produce water of unquestionable purity. The 
decreased area of slow sand filters required for a 
given volume of water might be set against the 
cost of operating the mechanical filters. 

Many ways of sterilising water by the addition 
of chemicals and by other means—such as exposure 
to the action of ultra-violet rays—have been sug- 
gested in the past and practised to some extent. 
The germ-destroying qualities of chlorine were 
early realised, but its application on a large scale 
is of comparatively recent date. Indeed, in the 
case of the Metropolitan supply, it was the direct 
result of the war, Desirous of saving as much of 
the cost of pumping water into the reservoirs as 
he could and of lessening to the utmost the con- 
sumption of coal when it was searce and dear, Sir 
Alexander Houston set himself to ascertain 
whether effects, equally good as regards sterilisa- 
tion, might not be obtained by treatment with 
chlorine as with lengthened storage in reservoirs. 
The results he achieved have been astonishing. 
Since the commencement of the treatment, some 
eight years ago, the gross calculated saving has 
been no less than some £120,000, in consequence 
of reduced pumping, while at the same time the 
extreme purity of the water distributed to con- 
sumers, for which London is justly famed, has been 
fully maintained. It is not too much to say that 
no one man has done more in the way of providing 
pure water supplies than Sir Alexander, and there 
is no one who insists more strongly on the necessity 
of deriving those supplies, whenever it be possible, 
from absolutely unpolluted sources. The main 
sources of London’s supplies are anything but 
unpolluted, yet the fact remains that the water 
as it reaches the consumer is of outstanding purity. 
Sir Alexander is the last man to countenance the 
chlorine treatment if he were not perfectly satisfied 
on that point. With the Thames, apparently no 
‘taste ’’ troubles have been experienced as the 
result of applying the chlorine treatment, and 
millions of people have, for some years past now, 
been using chlorinated water without knowing it, 
and with no complaints as to taste. With the Lee 
water there was, at first, some difficulty with 
“taste ’ that was variously described as_ similar 
to iodoform or to the geranium. Sir Alexander’s 
skill was, however, sufficient to get over even that 
objectionable attribute of the treatment, and no 
complaints are, we believe, now being received. 
The power of chlorine to destroy the bacteria of 
disease is, if properly applied, complete. The 
element is, it seems, equally effective whether it 
be used in the form of a gas or in that of the sub- 
stance known in commerce as chloride of lime. 
Both forms are, we understand, being employed 
in connection with the Metropolitan supplies. It 
must not, of course, be imagined that chlorine 
treatment will do away—in the case of London, at 
any rate--with the necessity for constructing 





reservoirs, for, owing to the uncertainty of our 
climate, there will always: be times when the flow 
in the river will not be sufficient to meet require- 
ments. But it does allow of a very considerable 
reduction in the amount of pumping’ necessary, 
and incidentally it enables water which, otherwise, 
would be entirely unfit for human consumption, 
to be made wholesome and potable. 

The various processes and methods of treatment 
mentioned above have been specially introduced 
to remove something from the water which it is 
undesirable, for one reason or another, that it 
should contain. The latest development in the 
treatment of water supplies is of an entirely different 
character. It has apparently been ascertained 
that the absence of iodine from the human system 
is the cause, or; at all events, a contributory factor 
in the occurrence of goitre. ‘The town of Rochester, 
N.Y., is in what is known as the goitre district of 
the Great Lakes, and the idea occurred to its Health 
Authorities that if sodium iodide were added to the 
water before it was allowed to enter the mains for 
distribution to consumers, the latter would, of 
necessity, receive the iodine compound into their 
systems, and their liability to contract goitre would 
be minimised if, indeed, it were not made to dis- 
appear. There is no doubt, it seems, that goitre 
is particularly prevalent in the place, an examina- 
tion of a school of some two hundred and fifty girls 
showing that over half of them were more or less 
affected. The authorities had the courage of their 
opinions, and they are now adding a total of 700 Ib. 
of sodium iodide per annum to the town’s water. 
The treatment is given twice a year; once in the 
spring and again in the autumn, and it covers a 
period of about three weeks in each case. The 
cost is in the neighbourhood of one half-penny per 
head. It has not been continued sufficiently long, 
apparently, to admit of any definite résults, saving 
that no ill effects of any kind have been observed, 
though large numbers of protests have been received 
from indignant consumers, who object to being, 
willy-nilly, medically treated. The Health Officer 
of the Town, however, is reported to have stated 
that he sees a visible improvement as compared 
with a year ago. It is an interesting experiment, 
and its results will be looked forward to with in- 
terest, but it is a moot point whether a water 
authority is entitled compulsorily to physic all 
the consumers in the area it controls. We are 
inclined to sympathise with those, and apparently 
there are many, who have raised their voices in 
protest. The matter is not quite on a par with 
chlorination ; for that is practised to render in- 
nocuous something which is potentially harmful. 
As a matter of fact, too, de-chlorination is some- 
times resorted to, so that no chlorine, as chlorine, 
can enter the human system. On the other hand, 
it is with the avowed object that iodine shall enter 
the systems of consumers that the anti-goitre 
treatment has been instituted. 








One Hundred Years of British 
Railways. 
No, 1X.* 
-THE FIRST HALF CENTURY. 
THE LIVERPOOL AND MANCHESTER RAILWAY. 


PART IL,- 


The first means to give better communication, 
other than by road, between Liverpool and Manches- 
ter, was the improvement of the river Mersey, then 
navigable from Liverpool to Runcorn, so that boats 
could sail eastwards as far as Warrington. This 
work was sanctioned in 1694. By the Mersey and 
Irwell Navigation Act of 1720, the Irwell also was 
improved so that it was available westwards to 
Warrington. There was, thus, through water com- 
munication between Liverpool and Manchester. 
The route taken was, however, so circuitous that 
boats followed a course of from 30 to 40 miles to 
cover @ distance of no more than 20 to 25 miles. 
Moreover, there was rarely a sufficient depth of water 
in the summer, whilst in winter the floods ted 
navigation. Only at high tide could a boat from 
Liverpool reach the first lock, situated above War- 
rington Bridge. Dr. Aikin in “\A Description of 
the Country from Thirty to Forty Miles round Man- 
chester *’ (1795) said “ The want of water in droughts 
and its too great abundance in floods, are circum- 
stances under which this, as well as most other 
navigations, has laboured.” 

Two miles below Warrington the’ Sankey Brook 
flows into the Mersey. This brook is formed by 
three streams running through the St. Helen’s coal- 
field. It was considered that, if it, too, could be 
made navigable, the supply of coal to [Liverpool 
would be increased and cheapened.. The Corpora- 


* No. VIII. appeared August 22nd, 1924, 





tion, therefore, obtained powers in 1755 to canalise 
Sankey Breok; the work was found to be‘impract ic. 
able owing to the crooked course taken by the streams 
and by the area conéémé Belg subject to floods. 
These difficulties -were, however, solved by the 
cutting of a new canal. This work was of special 
interest inasmuch as it opened the canal era, and 
when the part. played by the town of Liverpoo| 
in the evolution of railways is considered the fat 
that thet city initiated canals also should be re. 
membered. ; 

The next step towards improving communicat iin 
between Liverpool and Manchester was taken at 
the Manchester end in 1759. The then Duke «/ 
Bridgewater obtained powers to construct a canu| 
from his collieries at Worsley to Manchester. T)\. 
distance was only 7 miles, but the roads were impo 
sible, and the Mersey and Irwell Navigation woul! 
not reduce its charge of 3s. 6d. per ton, even thoug!: 
the Duke volunteered to provide his own boat-. 
His canal was opened on July 17th, 1761, and | 
the following year he secured a Bill to make a can: 
from a junction with the Worsley Canal at Lingfor:| 
Bridge, Manchester, to Runcorn. The Duke’s figh 
with the Mersey and Irwell Navigation to obtai: 
these powers was a very bitter one. In Clifford 
‘*A History of Private Bill Legislation”? (1885) 1 
was said ‘ Not evén the battle of the gauges or an) 
of the great territorial struggles between our most 
powerful railway companies were more hotly con 
tested than the Duke of Bridgewater's attack i: 
1761-2. upon the monopoly of the Mersey and Irwe! 
Navigation.” 

As this is a history of railways it will be appro- 
priate to recall that in 1766 canal communication 
between the rivers Mersey and the Trent was sanc 
tioned...The canal bore the name.of the Grand 
Trunk, and the fact is mentioned here because (1 
this company was the first canal company tO obtain 
powers to make railways, which it did in 1776; (2) 
because the whole of the property subsequently 
passed into the possession of the North Staffordshire 
Railway Company; and (3) because it presents 
the only case of a railway-owned canal being a source 
of profit. 

The Mersey and Irwell Navigation Company 
was locally known as the “ Old Quay,” that being 
the name of its terminus in Manchester ; the Bridge. 
water Canal was usually called the “ Duke’s.” 

It is not clear who first suggested a railway between 
Liverpool and Manchester, but it is significant that 
all writers have given William James the eredit for 
the first survey. It was, according to his diaries. 
as recorded by E. M. 8. P. in “The Two James's 
and the Two Stephensons,”” made in 1819 and 1820. 
The same diaries show that, in August, 1802, James, 
when at Leigh, also discussed a line of railroad “ by 
Ellenbrook Chapel to the Duke’s Canal,”’ and that 
in October of the seme year he saw a Mr. Fletcher 
as to “three lines of railroad he had discovered 
to the Leeds and Liverpool Canal and the Duke's 
Canal.” E.M.S8.P. proceeds to add: “It was at 
this period that his mind was first impressed with the 
importance of the function of railroads from Liver 
pool to Manchester, Bolton, &c. . . . for the quicker 
transit of cotton and other goods.” Moreover, 
Henry Booth, who, being treasurer of the company 
and its historian. was in a ‘position to know the 
facts, said in “‘ An Account of the Liverpool and Man 
chester Railway (1831),” that the question of a rail- 
way was first discussed in 1822, and that ‘ Mr. 
William James, of London, engineer, having wit nessed 
the powers of the locomotive engine in the neigh 
bourhood of Newcastle, conceived that it might be 
successfully employed on a railway for commercial! 
purposes. He brought @ letter of introduction to 
Mr. Sandars, a gentlemen who, having had practical 
experience of the insufficiency of the existing mode 
of conveyance from Liverpool to Manchester, wa- 
prepared to ‘give all due consideration to any plan 
which proposed a remedy for a tried grievance. 
Mr. Sandars adopted the scheme and became father: 
to the present undertaking.” 

In an article entitled “William James and the 
History of Railways,” contributed by Mr. R. Seymour 
Ramsdale to THe EnGrneer of August 14th, 1908, 
it was stated that it was early in 1821 that James 
met Sandars and that it was in 1822 that the survey 
was completed. This staternent suggests that in 181% 
1820 James made a rough survey on his own initia- 
tive, saw Sandars in 1821, and completed the plans 
in 1822. Certain it is that on October 4th, 1822, 
James wrote t6 \Sandats: ‘‘I came last night to 
send my aide Robert Stephenson back to his father 
and to-morrow I shall pay off Hamilton and Evans. 
I have now only left me Messrs. Padley and Clarke 
to finish the eopy of plans for Parliament which 
will be done in about a week or ten days.” James, 
the following month—-November—-was. arrested for 
debt and lodged in King’s Bench prison and made a 
bankrupt. This mishap put a temporary stop to 
the scheme for a railway between Liverpool and 
Manchester. 

Interest in the question was not, however, allowed 
to drop. In the spring of 1824 a deputation, con- 
sisting of Joseph Sandars, Lister Ellis and. Henry 
Booth; of Liverpool,and John Kennedy, of Manchester, 
went as & deputation to Darlington and afterwards 
to the neighbourhood of Neweastle and Sunderland, 
“where various railways were in operation and where 
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both locomotive and fixed engines were employed 
for the conveyance of coals from the pits to the 
respective places of shipment.” These gentlemen, 
on their return, made a report, dated May 2nd, 1824, 
to & committee of merchants, of which John Moss 
vas the chairman, with the result that it was decided 
to form @ company to establish a railway between 
Liverpool and Manchester. A committee for this 
purpose was constituted, and of it Charles Lawrence, 
the then Mayor of Liverpool, was chairman, whilst 
George Stephenson was engineer. 

For reasons already given William James was 
unable to undertake the duties of engineer, but 
EK. M.8. P. claimed that “‘ he introduced Mr. Stephen- 
son to the notice of the committee as engineer to 
the Liverpool and Manchester line, firmly believing 
that on account of the many and great benefits he 
(James) had conferred upon him. (Stephenson) his 
own interests would be safe and jealously watched 
over in his absence. Probably William James had 
no wish himself to undertake the post of resident 
engineer ; this would have limited him to a sphere 
far too narrow for his vast and _ enterprising 
spirit. He was aware that Stephenson knew nothing 
of surveying, but believed that, in conjunction with 
himself and the assistance of Mr. Padley, he could 
proceed with the line as all the difficulties of the work 
were already conquered ; William James intending 
by this arrangement to act in unison with Stephenson 
when circumstances would permit his return to 
Liverpool, and thus devote some portion of his time 
to carrying out his other important projects, many 
of them already nearly completed.” 

Before leaving William James it should be re- 
marked that John Herepath—-no mean authority— 
said in Herepath’s Journal of April 12th, 1845, when 
asked to support a testimonial to Thomas Gray 
see Article 1II,—*‘ We are not clear, however, that 


Mr. Gray can lay claim to the first conception of a | 


railway system; for if we are not very much mis- 
taken that merit is due to Mr. James.” 

On October 29th, 1824, the prospectus of the com- 
pany was issued and the Bill for the railway de- 
posited. After being read a first time and second 
time the Bill reached the committee stage on March 
2Ist, 1825. The proceedings there have formed 
an oft-told tale. That they were very long may be 
judged from the fact that they occupied 772 pages 
of a blue book. The kind of opposition was best 
summed up by C. B. Vignoles, who made the survey 
for the construction of the railway, in his presidential 
address at the Institution of Civil Engineers on 
January Ilth, 1870:—-“The anticipated strenuous 
opposition to the scheme was not long in becoming 
realised. The three bodies of canal proprietors, 
each in itself no despicable opponent, forgetting 
their mutual animosities, and former disagreements, 
banded against the new rival in formal array, acting 
in common impulse, organised under most skilful 
direction, upholding with tenacity their vested 
interests, claimed as rights, and prepared at all 
hazards to resist and crush down so 
an innovation on established modes of communica. 
tion and on their cherished privileges and long 
maintained monopolies.”” On June Ist, the thirty- 
eighth day of the proceedings, the clauses were | 
put to the vote and, after various amendments 
had been made to the first clause, as to making the 
railway, it was divided wpon and found that the 
voting was 36 ayes and 37 noes. The next clause, 
as to taking land, was then voted upon and rejected 
by 19 noes to 13 ayes. The Bill was then with- 
drawn. It may be of interest to hear that in those 
days any member could vote on a Bill. This fact 
explains why, with a committee of a dozen or so, 
73 members voted on the first clause. 

It has to be confessed, viewing the matter at this 
distance of time, that the rejection of the Bill was 
merited. Its purpose was justified, its finance sound, 
but the engineering details were ill-prepared. Stephen- 
son made a poor witness. He had not mastered the 
details of the case, and got lost and confused 
in the questioning of the eminent counsel arrayed 
against him. Many of those, too, who had to sit 
in judgment were probably sceptical and, may be, 
prejudiced, and were undoubtedly influenced by 
Stephenson’s brusqueness and their failure to under- 
stand his North Country dialect. 

A year later the case was better marshalled. 
George Rennie had been made engineer, Vignoles 
had surveyed the line and adopted a route further 
south, and the Bridgewater opposition had been 
bought off by the promise to the Marquis of Stafford 
of 1000 shares in the new line. More capital was 
required before the Bill could be again submitted, 
and in the prospectus issued to secure it, the admis- 
sion was made that in the first Bill there were errors 
in the sections and levels and “‘ to avoid all chance 
of similar complaint in future they have engaged 
the professional services of most eminent engineers, 
aided by assistants of undoubted talents and activity, 
whose combined efforts justify the fullest assurance, 
not only of the correctness of the plans and sections, 
but that the line will be laid down and arranged with 
that skill and conformity with the rules of mechanical 
science which will equally challenge approbation, 
whether considered as a national undertaking of 


great utility or as a magnificent specimen of art.” 
The objections to the use of the locomotive were 


intolerable 


place that this new and peculiar power was incom- 
petent to perform the task assigned to it ; in the second 
place, that it was unsafe; and, lastly, that in its 
operation it would prove a public nuisance. By 
the evidence, however, it was proved that it was 
perfectly competent to perform all that was proposed 
to be accomplished, and before the evidence was 
closed the counsel for the opponents of the Bill 
admitted it was safe. Upon the third point of 
objection the Committee are confident su¢h maprove- 
ments will be made in the construction and applica- 
tion of this effective machine as will obviate all 
objection on the score of nuisance, and as a guarantee 
of their good faith towards the public they will 
|not require any clause empowering them to use it, 
| or they will submit to such restrictions in the employ- 
|ment of it as Parliament may impose, for the satis- 
| faction and ample protection, both of the proprietors 
| of the line and of the public at large.” 

On March 6th, 1826, the second Bill went into 
Committee. ‘The main question there was the ability 
of the canal companies to carry the trade. Counsel 
for the eanals urged that the railway, as a con- 
veyance, would be neither cheap nor expeditious ; 
that it would be a grievous injury to the landowners 
on the line and, at the same time, ruinous to the 
projectors themselves. The Bill was, however, 
passed on March 16th by 43 votes to 18, and read a 
third time by 88 votes to 41 on April 6th. © In the 
House of Lords two voters—Lords Derby and 
Wilton—were against it. The Bill received the 
Royal Assent on May 5th, 1826, and became 7 Geo. 
IV., c. 49. 

At a meeting on May 30th, 1826, the question of 
an engineer was considered. Henry Booth said : 
“The directors naturally turned their attention to 
Mr. Stephenson of Newcastle, a gentleman thoroughly 
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acquainted with practical mechanics and possessing 
more experience in the construction and working of 
railways than perhaps any other individual.”” The 
directors, at the same time, wrote to Messrs. G. and J. 
Rennie, asking them to undertake a professional 
superintendence of the undertaking. George Rennie 
saw the directors and agreed, on condition that he 
was allowed to appoint his own resident engineer. 
This proposition was respectfully declined, and 
Mr. George Stephenson was elected principal engineer 
to the company. Two of his assistants were C. B. 
Vignoles and Joseph Locke, both of whom later 
made their mark as railway engineers of a standing 
equal to, if not higher than that of their former chief. 
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One of the Glasgow Text-books 
of Civil Engineering. By E. L. Leemina, M.Sc., 
Assoc. M. Inst. C.E. London: Constable and Co., 
Limited, 1924. Price 18s. net. 

MANY interesting problems arise from the develop- 
ment of main road traffic and the adoption of new 
types of resistant road surfacings, and Mr. Leeming, 
who seems to have specially studied the actions and 
reactions of vehicles and roads, usefully devotes about 
a quarter of his book to such matters, his chapters 
on Curves and on Superelevation being specially 
noteworthy. This portion of the book may be recom- 
mended alike to engineers and to students. Another 
group of subjects, oceupying about two-fifths of the 
volume, includes a good deal of matter which may be 
regarded as fairly good text-book material, but as 


Road Engineering. 


ance, for it dees not include the data and informatjon 
necéssary for an undefstanding of road-construction 
generally, even in the British Isles. In this group 
one may include a part of the chapter on Bituminous 
and Tarred Roads, the chapters on Concrete Roads 
and Reinforced Concrete, and those dealing with 
machinery, sidewalks, the reinstatement of paving, 
and administration. The author’s own discussions of 
some matters are very short, as, for example, in the 
case of reinforeed concrete, in which. it occupies 
eleven lines. 

The space left, about a third of a book of 274 pages, 
is clearly insufficient for an adequate treatment of 
all the other matters essential in road construction. 
The title of the book is, in fact, a misnomer. We may 
give the author credit for having dealt successfully 
with the points of contact of the two halves of the 
transport problem, vehicle design and road design. 
It is a special study, and quite worth while. But he 
has not produced a treatise or a text-book on road 
construction. He does not deal with the road as an 
earthwork, which may»pass through swampy land or 
sand hills, and over clay, gravel or rock. He does not 
treat of the planning of roads in relation to the land 
or of the main principles of design. He devotes only 
a page to subsoil drainage, less than a page to culverts, 
and two pages to reinforced concrete retaining walls, 
dismissing brick retaining walls as no longer interest- 
ing. He does not mention stone retaining walls, 
although he has a chapter on hill roads. Attrition 
tests are described, but no results are given. One 
kind of rock is mentioned in the book, but not one 
species of timber is named. For all its huge mileage, 
the water-bound macadam road is, apart from surface 
treatment, dismissed in a page. Brick paving receives 
five lines. Nine pages are devoted to bitumen, but 
only twenty-one lines to bituminous macadam. The 
work must therefore be regarded as a useful contribu- 
tion to the literature of the engineering work of main 
roads and cities in Great Britain, rather than as a 
text-book on road construction. 


Traité de Stabilité du Matériel des Chemins de Fer : 
Influence des Divers Eléménts de La Voie. Par 
Georces Marte, Ingénieur Chef de Division en 
retraite des Chemins de Fer de Paris & Lyon et a la 
Méditerranée. Paris: Librairie Béranger, 15, 
Rue des Saints-Péres. 1924. Price 58f. 

THE subject-matter of this excellent treatise has been 

available for many years in a series of memoirs which 

its author published between 1905 and 1911, as the 
results of studies begun in 1901, and which he has now 
rearranged and presented in a single volume. The 
method of the treatise is to consider the different 
elements of the rolling stock and the road, as a single 
study, from the point of view of stability, and to take 
into consideration the influence of rhythms (‘‘ réson- 
ances ’’) whenever they affect the results, rhythm being 
due to synchronism between the effects of rail joint 
intervals and the natural oscillation of the vehicle on 
its springs. Rhythms due to horizontal oscillations 
are also taken into account. The author has analysed 
the various oscillations and perturbations, separate or 
combined, which tend to cause discomfort or danger. 

He has calculated the coefficients of safety from de- 

railment of the various axles at different speeds, and 

in different parts of the road. The work is throughout 
mathematical, logical and practical, the applications 
being to specified conditions of actual practice. 

A study of the oscillations due to yielding at rail 
joints and of the “ condition of convergence of oscil- 
lation”’ is followed by a consideration of rolling 
oscillations and wobbling oscillations (‘ oscillations 
de lacet *’), and of the conditions when entering and 
leaving curves. Next comes an investigation of the 
oscillations due to the rolling stock itself, especially 
the locomotive, and of the effects of high speeds. The 
unsprung masses next receive attention, and formulas 
for the measurement of their effects are given. The 
author then deals suecessively with gyroscopic effects ; 
the conditions causing derailment, with Pocket’s 
formula modified and generalised ; the meaning of 
‘“‘comfort”’; improved oscillations; * a-periodic * 
suspension; and the application of the formulas to 
the calculation of the degree of stability of a vehicle, 
as regards both derailment and capsizing. This 
matter is fully worked out fora ‘‘ Pacific ’’ locomotive, 
and the way in which the application may be made to 
suit other cases is explained. This result is described 
as “the goal of our studies since 1901." The calcu- 
lations ef stability should, the author considers, be 
made as fully as in the case of a ship. Many matters 
of practical designing are discussed in their relation 
to stability, and the author has doubtless sueceeded 
in producing a work which will, as he hopes, “ facili- 
tate the study of new types of rolling stock and the 
improvement of existing types, from the point of view 
of stability and comfort, as well as eventually the 
examination of the question of an increase in speeds.” 








THERE have been several minor mishaps of late on the 
London, Midland and Scottish system. One occurred 
at Exchange Station, Liverpool, on the 20th inst., 
when a passenger train failed to pull up at. the required 
spot clear of two vans standing against the buffer stops. 
The effects of the collision were only slight, but, because 
most of the passengers were standing prepared to alight, 
several were cut or bruised. On Monday last an express 
from Manchester failed to pull up when entering Euston 








thug dealt with : 


“It was contended in the first 





applying only to main road and city street mainten- 


Station and came into collision with the buffer stops 
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New Sewage Works at. Tilbury. 


As we briefly announced at the time, the new sewage 
disposal works of the Thurrock, Grays and Tilbury 
Joint Sewerage Board were formally opened by the 
Chairman of the Board on March Ist last. The event 
marked the successful termination of an engineering 
undertaking, during the carrying out of which diffi- 
culties of considerable magnitude and peculiar 
character were encountered and overcome. » To these 
diftieulties, which were entirely due to the nature of 
the ground through which the necessary sewers had 


of the sewers in West Thurrock leading to an inter- | 
mediate pumping station, the purpose of which | 
A contract with Mr. | 
| from the whole area, and it was therefore necesaar, 


we shall presently explain. 
Edmund Iles to ¢arry out this section for about 
£22,250 was provisionally entered into, 
approximately coincided with the engineers’ estimate. 
As a matter of fact, however, the commencement of 
operations was destined to be delayed for five years 
or so, for the war intervened and nothing could be 
done until 1919. 


The district through which the main intercepting | 


sewer passes lies on the north bank of the Thames 
| estuary and it contains, in addition to residential 


This figure | 
| is situated at the point indicated on the accompany - 
| ing sketch pion. 


sewage is conveyed is about 7 miles. The route 
taken by it is shown in the map, Fig, 1.1t was, unfor- 
tunately, not found possible to gravitate the sewage 


to construct an intermediate pumping station, whic|: 


It lies in the parish of West Thur- 


rock at about 2 miles east of the Royal Hotel at Pur 


| fleet, where, as already mentioned, the sewer start» 
| The small pumping station contains machinery whic! 


is capable of dealing with a maximum ef 1,300,000 
| gallons of sewage per day. 
The sewage is lifted by moenns of three 4in. Stere. 
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FIG. 1-PLAN SHOWING ROUTES OF SEWERS AND POSITIONS OF SUBSIDIARY PUMPING STATION AND PURIFICATION WORKS 


to be run and at the site of the disposal works, we 
shall refer more particularly later in this article. 
Meanwhile it may be explained that the Joint Board 
was formed in the year 1912 under the Thurrock, 
CGirays and Tilbury Joint Sewerage Order. The dis- 
trict served by the Board comprises the areas of the 
Grays and of the Tilbury Urban District Councils, 
and the parishes of Little Thurrock, Stifford and West 
Thurrock in the Orsett Rural District Council. The 
Order provided that the main sewer should start from 
the Royal Hotel at Purfleet and should terminate 
to the east of, that is to say, lower down the river than, 
Tilbury Docks. Soon after the formation of the 
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“Tre Encmece” 


Board Mr. G. Midgley Taylor, of Messrs. John Taylor 
and Sons, of Westminster, was instructed to report 
upon the provision of a main intercepting sewer and 
upon the best method of disposing of the sewage 
collected by it. Mr. Taylor’s report was delivered 
in April, 1913, and his recommendations were adopted 
in their entirety and subsequently were approved, 
after inquiry, by what was then the Local Govern- 
ment Board. An immediate start was determined 
upon, and, the Board having decided to carry out the 
work in sections, tenders were invited for the laying 


property, many important cement works and other 
factories. The population resident in the area was, 
as given by the Census of 1911, almost exactly 30,000. 
At the present time_it is estimated that that number 
has increased to 33,000 or a little over. At the time 


the report was presented it was calculated that the | 


population would, by the year 1943, have risen to 


about 66,000 and the capacity Of the main outfall | 


sewer was on that basis, assuming a water 
supply of 25 ons per head per day, or a dry weat ner 
flow of 1,650,000 gallons in the twenty-four hours. 
The Provisional Order contains clauses which enable 
the Board strictly to limit the quantity of surface 
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a maximum of 66 brake horse 


phagus pumps and there is space in the house for a 
fourth unit. The pumps are belt driven through a 
countershaft by two Campbell oil engines of the two 
cycle two-cylinder type, each capable of developing 
-power and 60 brake 
horse-power working load at 350 revolutions per 
minute. The total head including friction when all 
three pumps are working is 72ft. 

This pumping station is designed to deal with the 
sewage of the whole of the parish of West Thurrock, 
and the intereepting sewer, which is 12in, in diameter, 
is laid, more or less parallel with the railway line, to 
the pumping station. From the latter the sewage is 
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FIG. 2- PLAN OF ENGINE AND PUMP HOUSE 


water admitted to the sewers of the constituent 
authorities, and in view of that fact it is anticipated 
that in time of storm the flow will never increase 
above the rate of six times the average dry weather 
flow. As a matter of fact the lower length of the lower 
outfall sewer is 36in. in diameter and it is laid at a 
gradient of 1 in 1400, which will enable it to discharge 
about 10,000,000 gallons per day, or just more than 
six times the dry weather flow from 66,000 persons 
at 25 gallons per head. 

The furthest point from the disposal site from which 





delivered through about a mile and a-half of 12in. 
pumping main into the head of the main gravitation 
sewer which leads to the purification works. The 
latter sewer, which is 15in. in diameter to begin with, 
is increased to 2lin., 30in., 33in., and finally to 36in. 
in diameter. On its route it picks up the whole of 
the sewage of the Grays Urban District Council and 
of the Tilbury Urban District Council, as well as a 
small quantity of sewage coming from Little Thurrock. 

Nearly the whole length of this sewer, the invert of 
which varies in depth from the surface from 8ft, to 
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20ft., was constructed through marshes where the sub- | triet show signs of settlemient, some of them being which we are about to describe, were W. H. Allen, 
soil consists of peat and semi-fluid clay, the consis- | very noticeably out of the perpendicular. In spite | Sons and Co., Limited, of Bedford, and the sub- 
tency of which may perhaps be best described by | of all the difficulties, however, the sewer was eventually | contractors for the screens and raking gear were George 
uying that it resembled that of soft newly made | laid in a sound and water-tight manner, though, as | Waller and Sons, of Stroud, Gloucestershire. ‘Lhe 
raking apparatus is arranged for discharging the 
screenings on to a tray at such a level above the engine- 
house floor as permits of a truck running on @ narrow- 
gauge line to be run under the lip of the tray to 
receive the solids which are wheeled away to a dumping 
ground. 

The screen chamber is provided, both at the inlet’ 
and outlet, with 36in. penstocks, which are operated 
from the same level as the engine-house fluor. The 
invert of the sewer as it enters the screen chamber is 
30.30ft. above datum, which is 50ft. below Ordnance 








4 -\ Poygnas Datum. The bottom of the screen chamber, which 
rw | | is 8ft. wide, is sloped from + 28.95 to + 28.45 in 
the direction of the suction tank, the level of the floor 
of which is + 28.33 and which measures 60ft. 7 hin. 
Lie : long by 18ft. 6in. wide. The pumping equipment 
‘hamber for TAR i Pump Chamber has been purposely made to be very flexible. It con- 
Caling Mater i os 


sists at present of (a) two dry weather flow pumps, 
each capable of delivering 1,300,000 gallons of screened 
sewage per twenty-four hours against a total head, 
when, both pumps are running, of 46ft., including 
friction and suction ; and (b) four wet weather flow 
pumps, each capable of delivering 2,285,000 gallons 
| of sereened sewage per twenty-four hours against a 
total head, when all four pumps are running, of 46ft., 
including friction and suction. Provision is also made 
for the future addition, should it be found necessary, 
of two further wet weather flow units of the same type 
and size. The present equipment is, it will be 
observed, capable of delivering up to 11,740,000 gallons 
of sewage per twenty-four hours when all the pumps 
are working together and varying quantities Jess than 

} that volume down to 1,300,000 gallons per day. All 
cheese. It proved, as has been said, extremely trouble- | can well be understood, haying such soil to deal with | the-six pumps are cf Messrs. Allen’s ‘ Conqueror " 
some to work in. Of such a fluid nature was it that | did not conduce to speed of construction or to cheap- type. Each is coupled direct, through a flexible 
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FIG. 3- SECTION THROUGH ENGINE HOUSE, PUMP CHAMBER AND SUCTION TANK 





when an excavation reached a depth of some 15ft. | ness. coupling, to a 440-volt direct-current totally enclosed 
the bottom of the trench was forved up by the weight On arrival at the purification works the sewage is shunt-wound motor, the brake horse-power of the 
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FIG. 4 PLAN OF SEWAGE PURIFICATION WORKS 
of soil on either side, and timber decking had to be | first passed through a screen chamber which is fur- | smaller machine being 25 when running at a speed of 
provided to withstand the upward pressure. We did | nished with two screens each 6ft. wide and 11ft. 9in. 1000 revolutions per minute, aud of the larger 45 
not have an opportunity of seeing excavation actually | high arranged 32ft. from the bottom of the screens when running at a speed of 650 revolutions per 
in progress, but we have seen photographs of closely | to the engine-house floor. Each screen has its own! minute. The suction and discharge inlets of the 











FIG. 5-STORM WATER AND SEWAGE SEDIMENTATION TANKS FIG. 6—PERCOLATING FILTERS AND HUMUS TANKS 


boarded trenches, and the distortion of the timbering ; raking apparatus, which is driven through gearing smaller pumps are Sin. in diameter and the suction 
was well nigh incredible. The badness of the ground | by a 3 brake horse-power 440-volt electric motor inlets are connected by taper pieces to 10in. suction 
for building purposes is well known in the neighbour- | running at a speed of 850 revolutions per minute. pipes descending into the suction tank. Similarly, 
hood and a large proportion of the houses in the dis- | The contractors in chief for the pumping machinery, the suction and discharge inlets of the larger pumps 
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are 10in. in diameter, and the former are connected 
by taper pieces to the I4in. suction pipes. The 
arrangement of the pump-house building and its 
machinery are shown in the plan and section; Figs. 
2 aud 3. 

Owing to the isolated position of the disposal site 
the Board decided, on the advice of Mr. Midgley 
‘Taylor, that its pumping plant should be self-con- 
tained and that the motive power for the pumps 
should be electricity, the current. being obtained from 
oil engine-criven dynamos, Like the pumping plant, 
the electrical generating plant: has been made exceed- 
ingly flexible. At the present time it consists of two 
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be seen in the plan, Fig. 2, and views of various parts 
of the station are given in Figs. 7 and 8. 

The general arrangement of the disposal site, 
which lies something under a mile east wards of Tilbury 
railway station, is shown in Fig. 4. It will be observed 
that the intercepting sewer enters it at the right top 
corner of the drawing and is taken to a junction man- 
hole, from which a branch is taken direet to the sereen 
chamber and the suction pit. The deliveries from the 
two dry weather flow pumps are connected to a 10in. 
pumping main running to the sedimentation tanks. 
The four wet weather flow pumps are similarly con: 
nected to a 2lin. pumping main also running to the 








FIG. 7—110 K.W. ELECTRIC GENERATING SETS 


or 


combined sets each capable of developing 25 kilo- 
watts at full load and at 375 revolutions per minute, 
and two sets each capable of developing 110 kilo- 
watts at full load at 275 revolutions per minute. The 
engines of the smaller sets have each two cylinders 
jin. in diameter by Llin. stroke, while the larger sets 
have four cylinders each 13}in. in diameter by L5in. 
stroke. All the engines are of Messrs. Allen's two- 
stroke heavy oil fuel type. There is space in the engine- 
room for the addition, when necessary, of a further 
unit of each size. The dynamos are all of the shunt 
wound continuous current type, and all have a normal 
voltage of 440, with adjustment by regulator from 430 
to 450 with an overload of 25 per cent. They are all 
of them standard machines and do not call for par- 
ticular comment. 

The control of the current is effected by means of 
a marble-panel switchboard comprising four generator 
panels, one meter and lighting panel and three motor 
control panels. There are, in addition to the six pump 
six other motors, which will be referred to in 
The whole equipment is of first-class 
character and is, so we are informed, operating 
excellently in every way. 

For starting the engines and for charging the pumps 
there are arranged in a room separate from the main 
engine two two-stage Axial type air com- 
pressors made by Reavell and Co., Limited, of Ipswich, 
each having a piston displacement of 11 cubic feet of 
free air per minute when running at 600 revolutions 
per minute and working at a pressure of 150 1b. per 
square inch. These compressors are of the water- 
jacketed two-stage duplex pattern. One of them is 
direct coupled to a 5 horse-power shunt-wound motor 
which runs at a speed of 600 revolutions per minute. 
rhe other is provided with fast and loose pulleys and 
is arranged for driving from a countershaft by a 
5 brake horse-power two-stroke petrol-paraftin engine 
designed to run at a speed of 600 revolutions per 
minute. The air receivers for each engine are 12in. 
in diameter by 4ft. high and are designed for a work- 
ing pressure of 1501lb. per square inch. For pump 
charging there is a special receiver in the pump- 
house. It is lft. 5in. in diameter and 6in. high, has 
a capacity of 12 cubic feet of air and is also designed 
for a working pressure of 150 1b. per square inch. 

Arranged to span the engine-room and pump 


motors, 


due course. 


room 


chamber are two double girder overhead hand- | 


operated travelling cranes, the former having a capa- | 


city of 5 tons and the latter of 1 ton. 
the water for the cylinder jackets of the engines there 
are twelve galvanised cylindrical tanks, each 4ft. 
in diameter by 8ft. high, with the necessary circulating 
pumps, &c. The tanks are placed outside the engine- 
house, in the position shown in Fig. 2. 

Before leaving the pump-house we may say, first 
of all, that an oil storage tank capable of containing 
2000 gallons is arranged below ground level adjacent 
to the building and covered with cast iron chequer 
plating. Then there are a workshop containing a 
forge, a staff messroom, a laboratory, a heating 
chamber containing a boiler, a store room, a lavatory, 
&c. The relative positions of these various rooms will 


For cooling | 


| 


tanks. In the drawing the delivery pipes from six 
pumps are shown connected to this main, but it will 
be understood that, at present, only four pumps are 
in position. There are in all six tanks, four being for 
the precipitation of the sewage and two for storm 
water. Each tank measures 66ft. long by 30ft. wide 
by an average of 9ft. deep, and each is capable of 
containing over 100,000 gallons. The capacity of the 
precipitation tanks is therefore in excess of 400,000 
gallons and that of the storm water tanks in excess 
of 200,000 galions. The pumping mains discharge 
into a gauge chamber, where the volume lifted is 
automatically recorded, and thence into the tanks. 
The precipitation tanks are designed to take three 
times the average dry weather flow and the overflow 














water in them is led back through a 9in. draw off pipe 
into a 36in. sewer, which, as will be observed, is taken 
to the junction manhole into which the main inte: 
cepting sewer discharges. 

The level of the ground of the disposal site is con 
siderably below that of high water mark of ordinary 
spring tides, flooding being, of course, prevented | 
means of an embankment. The works are cons 
quently tidelocked for some period of each da 
during which, discharge of the effluent cannot ta} 
place, though it is estimated that the maximum peri: 
of tide-lock is only about three and a-half how 
However, in order that the process of treatment of t| 
sewage may not be interrupted during this peric: 
an effluent storage tank capable of holding 200,00 
gallons has been provided. Its position is, as will |) 
seen, near the outfall. The diameter of the mai 
outfall pipe is 30in. I discharges on to a slopin 
concrete channel taken down inte the bed of the rive: 
It will be realised that with the arrangements outlin« 
above an effluent of high purity can be obtained, « 
much higher purity, in fact, than that of effluent 
from other works higher up the river which are pe 
mitted to enter the tideway, 

The arrangements for dealing with the sludge fron 
the precipitation tanks and the deposit from thy 
humus tanks are as follows ;—-From the precipitatio: 
tanks a 9in. sludge drain leads to a sump alongsick 
a pump-house containing two Stereophagus pun) 
made by the Pulsometer Engineering Company, 
Limited, each having a capacity of 170 gallons o 
sludge per minute against a total head including 
friction and suction of 15ft. and each driven by « 
4 brake horse-power semi-enclosed type 440-volt 
direct-current shunt-wound motor running at about 
1200 revolutions per minute. These pumps discharg: 
into a 6in. sludge pumping main, the delivery from 
which is at such a height that the sludge can I» 
deposited at any point on the area of ground set asic 
for sludge drying. Sludge drying beds with @ Jaye: 
of ashes and agricultural underdrains are provided, 
and when the sludge is sufficiently dried it is taken 
away by neighbouring farmers. 

As regards the deposit in the humus tanks, there 
a 6in. drain which discharges into a sump beneath 
a pump-house containing a 4in. centrifugal pump 
coupled direct to a 440-volt 3 brake horse-power 
shunt-wound motor which runs at a speed of 750 
revolutions minute. The discharge from thi 
pump is through a 6in. main at such a beight that tly 
humus can be delivered at any point the 
devoted to humus drying. 

Exactly the 
encountered when laying the sewer was met with in 
excavating the foundations the engine-house 
and suction tank and in forming the various tanks, 
&c. Both the surface and subsoils are of the most 
peculiar character. When the surface is dry om 
experiences, when walking on it, a certaim curiou 
springiness which is something similar to that met 
with with thick closely cut turf. When wet, the ground 
becomes like a quagmire. The difficulty of dealing 


per 


on areca 


same sort of trouble that wa 


for 





from them is taken through a 24in. gravitation main 
to eight percolating bacteria beds, each about 85ft. 
in diameter and each furnished with four-armed auto- 


matic distributing sprinklers. The total volume of | 


filtering material in the eight beds is some 9000 cubic 
yards, which works out at about 1 cubic yard for each 
100 gallons of dry weather flow sewage. 

The effluent from these filters passes to humus 
tanks, the discharge from which can flow dirgct into 
the river. The overflow from the storm water tanks 
can also flow direct into the river through a 27in. 
effluent pipe, and after the storm has ceased the top 


with such ground, when the cost of piling would |x 
prohibitive, can be imagined. But difficulties are 
made to be overcome, and it is very rarely indee | 
that an engineer has to admit that he is beaten. The 
engine-house buildings are founded on piles, but the 
suction tank was founded on the clay and both are 
now sound constructions which did not, when we had 
the opportunity of examining them, exhibit any signs 
of cracking. That condition of affairs was not, how- 
ever, arrived at without a considerable amount ot 
trouble and worry. The tanks were in the first in- 
stance built of mass concrete with a reinforced 
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pad under the walls, and were then left to themselves 
for a while. As was anticipated, cracks developed, 
but when they had opened to their fullest extent, and 
movement had ceased they were carefully filled up 
and watched, Not until all sign of cracking had dis- 
appeared was the brick lining put in, and since it 
\as in position no further trouble has, we understand, 
jwon experienced. The only other part of the work in 
which piling was employed was the outfall. The con- 
tractors for the sewer weré Messrs. F. E. Binns and 
(‘o,, of Croydon, and Messrs. Muirhead, MacDonald, 
\Vilson and Co,, of Parliament-street, and for the 
building and purification works Messrs. F. KE, Binns 
ind Co. Both are to be congratulated for the way 
in which their work has been carried out. 

We have to acknowledge our indebtedness to Mr. 


Midgley ‘Taylor for the information from which the | 


foregoing account has been prepared, and for the 
photographs and drawings from which out illustra- 
‘ions have been reproduced, 








Australian Engineering Notes. 


\ PROPOSAL to construct two new automatic telephone 
exchanges im suburbs of Melbourne, one at Elsternwick 
and the other at Northcote, estmmated to cost £167,875 
ud £101,723 respectively, has been submitted to the 
tederal Public Works Committee. 

* 


ot 


>. > > 


Messrs. 


> 


Mephan 


> 


tue works Ferguson, at Verth, 


Western Australia, have started on a large State Govern- | 


nent pipe contract, after being idle for twenty years. 


> * . > > . 


REFERRING to the announcement that it was proposed 
by the English firm of Guest, Keen and Nettlefold to 
establish a screw-making factory in Australia, Mr. J. K. 
Merritt, whose firm is the Australian agent for Nettle- 
folds, has explained that the decision had been arrived 
at by the manager of the English co y during a visit 
to Australia in January. A site for the factory had, he 
said, been purchased at Sunshine, near Melbourne, and 
an adequate mary vi eevtee power would be available 
from the State icity Commission's works at Yallourn. 
It was considered that an excellent product for the Aus- 
tralian market could be manufactured in Australia. 


Ir is expected that an early commencement will be 
uumle by the Heskins Lron and Steel Company, Limited, 
with the @stablishment of iron and steel works at Port 
Kembla (N.8.W.). The estimated cost of the works is 
£2,000,000. The directors of the company have inspétted 
the site of the works to determine the position of the blast- 
furnaces. Ore will be transported from the west coast of 
lasmania, where extensive iron leases are held by the 
company. Tt is the intention of the eompany as far as 
possible to manufacture the machinery for the new works 
im Australia from Australian material. The New South 
Wales Premier (Sir George Fuller) has promised that money 
will be made available to comunence the construction of the 
railway from Moss Vale to Unanderra, which the company 
requires to carry the necessary plant and machinery to the 
works. 
> > > > 


. . 


Ir is reported from Melbourne that a large extension 
to the works of the Commonwealth Steel Products Com- 
pany, Limited, at Port Waratah, near Newcastle (N.S.W.), 
will shortly be undertaken. The manager of the works is 
said to have stated that within two months the company 
would probably be associated with one of the largest engi- 
neering firms in England. Under the proposal the 
Australian company hopes to double its present produc- 
tion, as its activities will be centred in the manufacture of 
railway locomotives, wheels, tires and axles. 

* > > > 


THE assistance of English capital is to be sought for the 
establishment of an iron and steel industry at Burne and 
a cement works at Beaconsfield, in Tasmania. A company, 
known as the Tasmanian Development Company Pty., 
Limited, is being formed to conduct preliminary operations, 
and £750,000, which it is stated has been cuaranteed, will 
he secured in England. It is anticipated that the mann 
facture of cement at Beaconsfield will be commenced 
towards the end of the year. 
> + > 


* * 


Tue Victorian Labour Ministry has decided that Vic 
toria shall be represented at a conference to be held 
shortly between representatives of the Commonwealth, 
Victorian, New South Wales and South Australian 
Ministries with regard to the proposal for the enlargement 
of the Hume Reservoir. The conference is to decide 
whether the expenditure of an additional £1,000,000, 
which would be necessitated by the enlargement of the 
foundations, should be incurred. A conference of engi- 
neers last February recommended the enlargement of 
the reservoir, which is situated on the Murray River near 


Albury. 
> 


> a + ” > 


Hupvarr Parker, Limited, of Melbourne, has placed 
an order with the Blyth Shipbuilding Company, Limited, 
of Blyth (England), for the construction of a new cargo 
steamer to be used in the Australian coastal trade. The 
steamer will have three masts fitted with double derricks, 
and five holds of as nearly similar capacity as possible, 
and will be of a total deadweight of 6500 tons. The engines 
are to be made by the North-Eastern Marine Engineering 
Company. Burns, Philp and Co., Limited, have placed 
an order with Barclay, Curle and Co., Limited, of White- 
inch, Glasgow, for an up-to-date motor ship for the islands’ 
trade. With a deadweight capacity of 4600 tons, the new 
vessel will have accommodation for 100 passengers and all 
the latest appliances for working cargo will be fitted. Her 
dimensions will be :—-Length, 355ft.; beam, 49ft.; and 
depth, 26ft. The Diesel engines will be of the Burmeister 
and Wain type supplied by Messrs. Kincaid and Co., of 
Glasgow. 


FoLLowine the disastrous fire aboard the steamer City 
of Singapore at Port Adelaide recently, in which damage 
amounting to £250,000 was done, in addition to the loss of 
life, the Victorian port authorities have framed a number 
of regulations providing for the handling of cargoes of oil 
and mineral spirits in order to guard against the possi- 
bility of a similar outbreak aboard vessels in Victorian 


ports. These additions to the port rules provide that 
mineral spirit shall not be shipped or unshipped except at 
a wharf or anchorage specially set apart for the purpose 
by the harbour master or wharf manager. Before the 
cargoes are shipped or discharged twenty-four hours’ 
notice niust be given to the authorities by the ship’s master. 
Facilities must also be provided for the authorities to 
inspect and examine the cargoes, and also all appliances 
used for the loading or discharging of mineral spirits, to 
ensure that the regulations have been carried out. The 
foregoing regulations have been approved by the State 
Executive Council. 





ACCIDENTS IN AMERICAN COAL MINES. 


AcoIpENTS at coal mines in the United States dunng 
June, 1924, resulted in the death of 161 men, according 
to reports made by State mine inspectors to the Interior 
| Departanent through the Bureau of Mines. The output 


of cval during the month was 38,151,000 tons, the fatality 
99 


rate being therefore 4.22 deaths per million tons of coal 
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FIGs. 1 AND 2 AERIAL 


mined, a8 compared with 3.73 for June last year and an 
average fatality rate of 4.22 for the month of June during 
the ten-year period 1914-1923. For anthracite mines 
alone the number of fatalities in June, 1924, was 53, the 
fatality rate being 6.88 per million tons, as compared with 
6.00 for the same month last year and 7.06 for June 
during the ten-year period. For bituminous mines alone 
the June rate for 1924 was 3.55 per million tons, as against 
3.30 for June last year and 3.68 average for June dunng 
the ten years. 

Records of the Bureau covering the first six months of 
1924 show that 1302 men lost their lives in accidents at 
coal mines during that period. Of that number, 1049 
men were killed at bituminous mines and 253 at anthracite 
mines. The 1302 fatalities indicate a death-rate of 4.76 
per milliop tous, which may be compared with 3.91 for 
the first six months of 1923. For bituminous mines alcne 
-be 1924 rato for six months was 4.61, as compared with 
3.59 for the same period of 1923. For anthracite mines 
alone the rate for the first half of 1924 was 5.51 per million 
tons, as compared with 5.61 for 1923. 

On June 6th, 1024, an explosion of gas at the Loomis 
Mine, Wilkes-Barre, Pa., resulted in the death of 14 men. 
This accident brought the mumber of * major ’’ disasters 
in 1924 to 6 with a total loss of 398 lives. In 1928, during 
the first six months, there were 6 similar disasters with a 
| total loss ot These figures indicate that the 
fatality rate based upon the number of men killed in major 
disasters during the first half of 1924 was 1.46 per million 
tons ; during the first six months of 1923 the corresponding 
rate was 0.48, 

A comparison of the causes of accidents in the first half 
of 1924 with those for the first half of 1923 shows that 
explosions of gas or coal dust continue to be the only class 
of accidents with increased fatality rates. Decreased 
fatality rates prevailed in accidents from falls of roof and 
coal, haulage accidents, and accidents due to the use of 
explosives and electricity. 

Reports covering the Alaskan coal mining industry for 
the first five mouths of 1924 disclose that there were no 
fatal aceidents durjag the period, although 4 men were 
injured. The total production of coal in the territory 
during the five-month period was 40,971 tons. The total 
number of man shifts was 16,599, indicating an average 
production of 2.47 tons of coal per man per day. The 
number of men employed in the Alaskan coal industry 
ranged from 161 in January to 118 in March. 


155 lives. 








Tue amplification of received wireless signals by re- 
generation in valve circuits is well known. One method 
of regeneration is the feeding back of alternating-current 
power by means of inductively coupled coils in the two 
cireuits, from the plate circuit to the tuned circuit con- 
nected to the grid of the valve. By means of simple 
alternating-current theory an equation has been derived 
from which the amplification produced by inductive feed. 
back may be caleulated. This equation shows thiat 
regeneration can be considered as producing a reduction 
in the resistance of the tuned circuit, and so increasing 
the current. The equation derived was completely 
verified by experiment. The experiments are described 
in the Bureau of Standards Scientific Paper No. 487, 
entitled, ‘“‘ A Quantitative Study of Regeneration by Induc- 
tive Feedback,” by C. B. Jollife and Miss J. A. Rodman, 
and a copy of the paper may be obtained from the Super- 
intendent of Decuments, Government Printing Office, 
Washington. 











Short Wave Directional Wireless. 


In Tue Enotneer of July 4th we published some brief 
notes of Mr. Marconi’s paper on “* Results Obtained Over 
Very Long Distances by Short-waye Directional Wireless 
Telegraphy, more generally referred to as the Beam 
System.”’ The paper has now been published in the 
Society’s Journal, from which the following additional 
notes are taken, and through the courtesy of the Marconi 
Company we are in a position to reproduce the photo 
graphs and drawings which were exhibited at the meeting. 
As previously explained, the reflectors now used for this 
system are not composed of solid sheets of metal, such as 
those employed in Mr. Marconi's early tests in 1896, but of 
a comparatively small number of wires placed parallel to 
the antenna and spaced around it on a parabolic curve of 
which the transmitting or receiving anteuna constitutes 
the foeal line--as shown in Fig, 1-—as it was soom ascer 
tained that this was a much more practical arrangement, 
and that, moreover, much better results could be achieved. 

Since 1916 various patents have been taken out by Mr. 
Marconi and Mr. C. 8. Franklin, and in the latest of these 
Mr. Franklin describes an arrangement in which the 
antenns and reflector wires are arranged so as to con 
stitute grids parallel to each other-.as shown in Fig. 2- 


the aerials or antenne being energised simultaneously 
from the transmitter at a number of feeding points through 
® special feeding system, 80 a8 to eusure that the phase of 
the oscillations in all the wires is the same. 


lt has been 





ARRANGEMENTS FOR DIRECTIONAL WIRELESS TELEGRAPHY 


| proved by calculations and confirmed by experiments that 
| the directional effect of such an arrangement is a function 
| of its dimensions relative to the wave leugth employed. 

During Mr. Marconi’s tests in 1916 he used a coupled 

| spark transmitter and the receiver was a crystal receiver. 

| The reflectors " were made of a number oi 
wires tuned to the wave used, and arranged on a cylindrical 
parabolic curve, with the aerial in the focal line. Re 
flectors with apertures up to 34 wave lengths were tested, 
and the measured polar curves agreed very well indeed 
with the caleulated values. The Italian experiments 
showed that good directional working could always be 
obtained with reflectors properly proportioned in respect 
to the wave length employed, and with the apparatus 
then available the range obtained was 6 miles. 

The tests were continued in Wales at Carnarvon during 
1917, and through the introduction of further improve- 
ments, with a wave length of 3 m., a range of over 20 miles 
was readily obtained when using a reflector at the trans- 
mitting end only. 

In 1919 further experiments were commenced in ‘which 
Mr. Franklin succeeded in using electron tubes or valves 
for the generation of very short waves, the object then 
being to evolve a directional radio-telephonic system. 
During further tests and by utilising a 15 m. wave, clear 
and strong speech was received in Kingston Harbour, at a 
distance of 78 miles from Carnarvon. 

At a later date these tests were repeated over a land 
range of 97 miles between Hendon and Birmingham. The 
power supplied to the valves was approximately 700 watts, 
and the speech received was strong and of good quality. 
The great value of the reflectors was demonstrated by 
average measurements made, which showed that the value 
of the energy received when both reflectors were used was 
200 times that of the energy that could be received without 
reflectors. 

In April, May and June of last year a series of long 
distance tests were carried out under Mr. Marconi's direc - 
tion between a small experimental transmitting station at 
Poldhu in Cornwall and a receiver installed on the steam 
vacht Elettra. 

Mr. C. 8. Franklin was responsible for most of the design 
and operation of the transmitting arrangements at Poldhu, 
and Mr. G. A. Mathieu was in charge of the receiving 
apparatus on the yacht. Mr. Marconi also was pre 
sent during the whole of these tests. Mr. Mathieu was 
able to make some valuable calculations based on the 
observed results, especially in regard to the absorption or 
attenuation of the waves brought about by sunlight. 

The principal objectives of these tests were :— 

(1) To ascertain the reliability of signals transmitted 
on approximately a 100 m. wave over considerable dis 
tances, with or without the use of a transmitting re 
flector. 

(2) To investigate the conditions which affect the 
propagation of short waves, and to ascertain the maxi 
mum reliable ranges obtainable by day and by night in 
respect of the power and wave length employed at the 
sending station. 

(3) To investigate and determine the angle or spread 
of the beam of radiation when employing @ transmitting 
reflector, especially with regard to the possibility ot 
establishing long-distance directional wireless services. 


During the tests carried out on the ‘‘ Elettra,’’ no receiv- 
ing reflector could be employed, and the strength of the 
received signals and the ranges covered must have been 
considerably less than could have been obtained had it 

| been possible to use a fixed receiving station equipped with 
@ suitable reflector. 
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The tests carried out between Poldhu and the Elettra 
proved by the definite results obtained that the general 
conclusions concerning short waves must ‘be erroneous, at 
least in so far as they may concern waves of about 100 m. 
long, for it was observed : 


(1) That the day ranges proved to be reliable and not 
inconsiderable. 

(2) That the night ranges were much greater than 
anyone had anticipated, and no doubt very consider 
ably exceeded the maximum distance the Elettra was 
able to proceed. 

(3) That intervening land and large portions of con- 
tinents do not present any serious obstacle to the 
propagation of these waves. 


In carrying out these tests it was discovered that it is 
by no means correct in dealing with these waves to refer 
to distances: covered during daylight as day ranges. 

Perhaps one of the most remarkable scientific results 
of the experimental work carried out on the yacht was to 
ascertain quite definitively that the coefficient of the well- 
known Austin formula for the propagation of the waves 
was defective when applied to short-wave phenomena. 

During night-time, even when receiving at St. Vincent, 
which is situated at 2330 nautical miles from Poldhu, and 
well within the Tropics, the strength of received signals 
was so great that absolutely none of the 2's or atmo- 
spherics were able to interfere in any way with the recep- 
tion of signals or messages from Poldhu. 

During the tests to the Elettra on a 97 m. wave length, the 
Poldhu transmitter consisted of eight glass valves—standard 
M.'T. 2—worked in parallel, the input to the valves being 
12 kilowatts. The radiation from the aerial was approxi- 
mately 9 kilowatts. The parabolic reflector concentrated 
the energy towards Cape Verde, and gave a strength of 


from Poldhu by day up to 1250 nautical miles when that 
station was using 12 kilowatts of energy. 

On May 2lst the yacht sailed for St. Vincent, Cape 
Verde Islands, and although at St. Vincent the anchorage 
was at a position partly screened by mountains, day- 
light reception was still possible for a few hours after 
sunrise, and for some time before sunset, 

The night signals continued to arrive from Poldhu at 
all times with apparently unabated strength, notwith 
standing that the distance had increased to about double 
what it was at Madeira——that is, to 2230 nautical miles. 
At St. Vincent, as at Madeira, the Poldhu signals could 
always be received with the heterodyne or low-frequency 
amplifier switched off. Mr. Mathieu estimated the strength 
of the night signals at St. Vincent from 400 to 500 micro- 
volts per metre in the aerial, and with such a strength 
on’ the wave length employed, no trouble was ever 
experienced in consequence of atmospherics or z's. In 
fact, for greater convenience, all messages from Poldhu 
were read with the aerial out of tune or disconnected from 
the receiver. 

At St. Vincent the signals received from the Post Office 
at Leafield were weak and often unreadable. Mr. Marconi 
therefore gave instructions that all wireless messages 
addressed to him should be transmitted by the short-wave 
experimental station at Poldhu. No difficulty was ever 
experienced in the accurate reception of these messages. 

The night signals received at St. Vincent, even when 


Poldhu was using only | kilowatt, was nruch stronger than 
those received from Carnarvon or than those which could 
be received at either St. Vincent or Madeira from any of 
the other European or American high-power stations. 
The signals by night or by day did not appear to be sub 
jected to lengthy fluctuations in strength, nor inclined to 
The results 


give what have been termed freak results. 





miles, and it was confirmed that the signals’ intensity is 
dependent on the mean altitude of the sun at all times, 
As a consequence of this, the day limit of the signals on 
the Cedric was greater than what was observed during the 
cruise of the Elettra, because the average height of t}). 
sun was much less at that time of the year on the par 
ticular track of the Cedric, compared to what it was on tlie 
far more southernly track followed by the Elettra duriny 
the months of May and June. 

Signals of great, intensity were received at Long Islan! 
New York, during the hours when darkness extended oy: 
the whole distance separating, the stations, and of k 
intensity when the sun was above the horizon at eith 
end, the intensity of the signals varying inversely in pr 
portion to the mean altitude of the sun when above t! 
horizon. 

According to the measurements carried out by M 
H. H. Beverage, research engineer of the Radio Corpo: 
tion of America, the average strength of the signals « 
New York was 90 microyolts per metre. A few days pri: 
to the commencement of these tests. between Poldhu an. | 
the Cedric, the chief engineers of the Amalgamated Wirele 
(Australasia), Limited, of the Marconi Wireless Telegra 
Company of Canada, Limited, and of the Radio Corpor 
tion of America, had been requested by telegraph + 
attempt to receive the transmissions radiated from Poldh 
in their respective countries. 

Mr. Brnest T. Fisk, the managing director of the! Ama! 
gamated Wireless (Australasia), Limited, reported b, 
cable that he could receive the Poldhu transmissions at hi 
house in Sydney every day perfectly well from 5 to 9 p.m 
(Greenwich), and also that he had received them betwee, 
6.30 and 8.30 a.m. He also stated that most of th. 
time the signals were clear, steady and strong on an im- 
provised receiver consisting of a two-stage high-frequency 








FIG. 3-THE POLDHU EXPERIMENTAL 


field in that direction which would have required a 
radiation of approximately 120 kilowatts from the aerial 
without a reflector. For the purpose of the experiment, 
a special receiver with independent serial was installed 
and added to the wireless gear of the Elettra. The receiv- 
ing aerial was a vertical wire, the top of which was at a 
height of 20 m. above sea level. The receiver consisted of 
an aerial circuit, a closed condenser intermediate circuit, 
a frequency changer circuit, two high-frequency tuned 
amplifications and an autoheterodyne detecting valve, 
to which could added two stages of low-frequency 
amplification. 

After carrying out a few preliminary tests in Falmouth 
Harbour April Ilth, the Elettra sailed for Cape 
Finisterre, Spain. A first series of tests was carried out 
without the transmitting reflector. After rounding Cape 
Finisterre, 
would have cut off signals during daytime, and also would 
have considerably weakened them during the night, 
but these expectations were not verified. 

Signals during the day -weakened according to the dis- 
tance and the altitude of the sun, but were received right 
up to Seville—780 miles from Poldhu—although practically 
the whole of Spain, consisting of over 300 miles of high and 
mountainous land, intervened between the sending and 
receiving stations. 

The night signals were always strong and appeared 
almost as powerful as those received when the yacht was 
at her anchorage in Falmouth Harbour at only 12 miles 
from Poldhu. It should be stated that the yacht, when 
at Seville, was moored in the Guadalquivir River, in a 
situation particularly unfavoureble for the reception of 
signals, as the adjacent bankg of the river were high and 
surrounded by trees and buildings. 


be 


on 


At Gibraltar-—820 miles—notwithstanding the greater 
distance, a better strength of signals was noticed during 
the hours of daylight, probably in consequence of the 


fact that the yacht was anchored in a more open space, 
and therefore in a more favourable position. 

Sunilar results were also obtained at Tangiers—-840 
miles—eand at Casablanca—970 miles. The night signals 
were always, and in all places throughout the whole of the 
cruise, extraordinarily strong and capable of being received 
at all times without using an amplifier, with the aerial out | 
of tune or disconnected, or without using the heterodyne. | 

At Casablanca Mr. Marconi telegraphed instructions to | 
hoist the reflector aerials at Poldhu. 

The Elettra then proceeded to Madeira, but at Funchal | 
was obliged to anchor in a very unfevourable position for 
the reception of wireless signals from England, being at 
the far end of the island and immediately under the 
mountains of Madeira, some of which rise to heights of | 
over 6000ft. 

On May 17th tests were recommenced between Poldhu 
and the Elettra, but although the night signals were, as | 
always, extremely strong, it was considered desirable to | 
carry out daylight tests in positions not so completely 
screened by the immediate vicinity of mountains. 

Thus it was ascertained that signals could be received 





it was anticipated that the intervening land | 











STATION 


obtained could always be repeated over the same distances 
under similar conditions in respect to the sun’s altitude. 

The results of the tests were sufficient to convince Mr. 
Marconi that it would be possible to carry out reliable com- 
mercial services for a large portion of hours out of the 
twenty-four over distances of at least 2300 nautical miles 
by utilising only about | kilowatt of energy at the trans 
mitting stations, and that the practical range of the system, 
when using 12 kilowatts, had not even been approached. 

These results were obviously so encouraging that it 
was decided to give the new system very careful study and 
consideration. The station at Poldhu was somewhat 
improved, and the energy employed was increased to 
about 20 kilowatts. 

Since February of this year a further series of tests have 
been carried out over ranges which included the greatest 
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possible distances separating any two places on earth. A 
special short-wave receiver was installed on the ss. Cedric, 
and reception tests were carried out with Poldhu by Mr. 
Mathieu during a journey of this vessel to New York and 
back. No reflectors of any kind were employed at either 
end. For the tests to the Cedric the wave length was 92 m. 
and the transmitter comprised two oil-cooled valves of 
special design controlled by an independent drive circuit 
to ensure steadiness of wave length. The power supplied 
to the main valves was 21 kilowatts, giving a radiation of 


approximately 17 kilowatts. 


These experiments were conducted with the object of 


supplementing the information on the general behaviour 
of short waves over long distances. 


The results showed that on the Cedric signals could be | 


received during daytime up to a distance of 1400 nautical | 
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FIG. 4-INTERIOR OF THE POLDHU EXPERIMENTAL STATION 


tuned plate and grid with one rectification. He added 
that he had read every word that was sent, and that the 
signals were better than those he had yet received from the 
high-power station at Carnarvon. 

These experiments with Australia were continued during 
the month of May, 
at two receiving stations situated in the vicinity of Sydney. 
In Canada, at Montreal, reception was found to be possible 
for sixteen hours out of the twenty-four. 

These results were so encouraging that Mr. Marconi 
was tempted to try a wireless telephony test to Australia. 
With rather experimental arrangements at Poldhu, 
intelligible speech was transmitted for the first time in 
history from England to Sydney on Friday, May 30th of 
this year. For the telephone test to Australia, oil-cooled 
valves were employed. The wave length was 92 m. and an 
independent drive was employed for controlling the main 


consistently good results being obtained 


valves. The total power supplied to the valves wa 
approximately 28 kilowatts, divided up as follows: 


Eighteen to the main valves, 8 to the modulating valves 
and 2 to the drive valves. No reflector was employed. 

A continuous development of the short-wave transmitter 

has been taking place at Poldhu. To utilise cor siderable 
power, demanded the study and development of circuits for 
paralleling valves satisfactorily, and also the design of 
special valves. To mantain the wave length steady has 
necessitated the application and development of an 
independent drive. These problems have been solved 
satisfactorily, and the production of commercial trans 
mitters dealing with powers up to about 50 kilowatts 
now presents no difficulties. Figs. 3 and 4 show the 
exterior and interior of the small experimental station at 
Poldhu. 

It was gratifying to all concerned that = experiment 
stieceeded the very first time it was tried, Mr. C. 8S. Franklin 
being in charge of the transmitting ponte at Poldhu 
and Mr. Ernest T’. Fisk of the receivers at Sydney. 

Fig. 5 shows comparative polar diagrams of the field 
in all directions from three different transmitters. The 
cirele is a polar curve of a plain non-directional aerial. 
The short dot curve shows the polar curve of a two wave 
length aperture reflector. The long dot curve shows the 
polar curve of an eight-wave aperture reflector, such as 
Mr. Marconi proposes to use for practical purposes. Mr. 
Franklin has formulated some general laws regarding 
these aerials, which may be stated as follows : 


(1) The ratio of the loss by radiation to the loss by 
ohmic resistance, and therefore the efficiency, remains 
constant for all sizes of the aerial working at the same 
frequency. This efficiency figure is very high, and can 
easily be of the order of 80 per cent. 

(2) The natural decrement of the aerial is very high, 
and remains constant whatever the extension, as the 
ratio of the inductance to the resistance of the aerial 
remains the same. 

(3) The greatest magnification for a given area, and 
therefore for a given cost, is obtained by having equal 
areas at the transmitter and receiver. Thus, an aerial 
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of 20 square wave lengths at transmitter and. receiver. 
gives @ magnification of 200, but if divided into two 
aerials at the transmitter and receiver, each of 10square 
wave lengths, gives a magnification of 10,000. 

(4) For a given area of aerial at the transmitter and 
receiver, the magnification goes up as the fourth power 
of the wave frequency used. Thus, assuming aerials 
| kilom. wide and 100 m. high at the transmitter and 
receiver, these would each be 10 square wave lengths 
for a 100 m. wave and would give a combined magnifica- 
tion of 10,000. For half this wave length (50 m.) each 
aerial would be 40 square wave lengths, and would 
give.a combined magnification of 160,000. 
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THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Iron Trade and the Building Strike. 


Tue best feature’ of the iron trade this week 
is the end of the building strike. The termination of 
this national interruption of trade has been received on 
all hands in this district’ with unalloyed satisfaction: 
For some time past the South Staffordshire iron trade 
has been in a most unsatisfactory condition, and many of 
the Black Country ironworks have been unable to find 
profitable employment. Well laid out, finely-equipped 
plants which have never before slowed down through 
lack of orders, have been running but intermittently, 
while, in spite of the fact that the three furnaces at 
Spring Vale, Bilston, which were témpodrarily: cut of 
action, are now producing again, only 4 out of the 30 
blast-furnaces in the Black Country are blowing. The 
depression has been so protracted that the situation 
is now considered to be more critical than at any time 
within the memory of the oldest members of the South 
Staffordshire iron trade. Building materials form quite 
a considerable item in the output of some of the Stafford- 
shire iron mills, and while the strike has been in progress 
orders for light constructional material for home use 
have distinctly suffered, making the plight of the alteady 
badly hit producer worse than it already wae. Now, 
however, some few orders may be expected from this 
quarter, and iron masters, therefore, expressed their 
gratification at the end of the builders’ strike. 

Finished Iron. 

There is only a poor demand for finished tron 
and producers have little hope for the immediate future. 
Prices remain nominally unchanged, namely, £15 for 
marked bars, £13 for Crown bars, and £12 for mut and bolt 
iron. Willingness to shade the latter two figures fails 
to produce any important orders. Baying in this, as in 
other departments, is mainly for small special require- 
ments. The nut and bolt trade continues to be poorly 
employed and has little use either for English or for 
Belgian material, A large proportion of the common 
bars, which are being worked up in the district, are of 
foreign origin. Continental material is dearer again 
this, week at £8 10s. delivered. Hardly any “business 
is being done, for the South Staffordshire industries 
are so badly off for orders that they are unable to consume 
the foreign material which they already have on hand. 


Pig Iron Demand. 


The quickened interest in pig won noted in my 
letter last week is maintained. Consumers are inquiring 
with a view to covering forward requirements, and the 
sales effected are more encouraging. The demand is, 
however, more or less restricted to foundry sorts, and 
some ironmasters hesitate to draw too favourable omens 
from such expansion as recent weeks have brought. 
The undertone, however, appears to be steady. Prices 
remain at about £4 2s. 6d. for Northamptonshire foundry 
iron, and £4 5s. to £4 7s. 6d. for Derbyshire, whilst the 
North Staffordshire standard remains at about £4 10s. 
Many Derbyshire furnacemen who have refused to compete 
on the minimum terms hoid that events are justifying 
their policy. At present, however, there are very few 
orders to be negotiated at anything better than rock- 
bottom prices. Sellers who quote £4 7s. 6d. for Derby- 
shire No. 3 say they are prepared to hold their surplus 
make, confident that the autumn will see an appreciable 
strengthening of the position, as it did mm the two 
ceding years. In sales of forge iron there is little, if 
any, improvement. The state of the South Staffordshire 
iron industry does not encourage buying, and some 
firms have so far replenished their stocks that they will 
have sufficient material to meet any probable require- 
ments in the near future. The general quotations for 
forge material on the market to-day were North Stafford- 
shire, £4 2s.; Northamptonshire, £3 17s. ; and Derby- 
shire, £4. 


Steel Values. 


There is a little movement, though a compara 
tively slight one in structural steel. The majority of 
the orders are still of very small bulk. As far as the 
contractors are concerned, this adds to the unprofitable 
character of the business, as the cost of staging and erect- 
ing plant cannot be reduced in anything like due pro- 
portion. Price cutting is prevalent .im)» most, depart- 
ments, and values have fallen still further. Whilst the 
Association prices for angles and joists remains at £10, 
the competition of outside firms has brought the standard 
down to £9-10s., but even this figure is being freely shaded 
in order to obtain business. Belgian joists have advanced 
during the last three weeks about 10s. a ton, and are 
now quoted £6 10s. Small steel bars can be bought 
down to £9 10s., though some sellers continue to quote 
£10. Belgian bars are on offer at £7 10s. The hoop and 
strip departments are dull upon the whole, but demands 
from the motor trade have been mainteined better than 
was expected, and during the past week there has been 











a little spurt in business. The trade in mild stéel billets 
is so quiet that it is difficult to find a stable price: basia, 
It is a fair deduction, however, that makers generally 
would not accept the £7 10s. priee;jwhich sis mentioned 
as the minimum. £7 12s. 6d. to £7 15s. are the figures 
more generally quoted. With the appreciation of the 
franc the quotation for Belgian billets continues to go up. 
The price now ruling is £6 168, Some German material 
is being offered at about the same price: Quotations 
are given in franes, and the is left to take the 
risk of further alterations in exchange rates. 


Serap Values Weak. 


Serap material continues ip rather slow demand. 
Heavy steel scrap could be obtained on ‘Change in Bir- 
mingham to-day for a little over £4, and wrought iron 
scrap for £4 15s. 


Sheets. 


Business in galvanised sheets continues fairly 
satisfactory. Prices remain on the basis of £18 | 5s. 
per ton f.o.b. for 24-gauge corrugateds. New orders 
are coming in slowly, especially for home consumption. 
Black sheets, except for motor trade demands, are in 
somewhat poor request. 


Steel Wire. 


Midland wire mills, which up to a few weeks ago 
were working overtime, have experienced a slump in 
business. Buyers show a reluctance to place. orders 
for forward delivery, They appear to be holding off in 
the expectation of ‘lower prices, but warnings are bei 
issued by manufacturers that prices are more likely to 
go up than to come down, as an increase in wages in all 
the departments affected is e ted to take place as the 
result of the strike in Sheffield, Some buyers are begin- 
ning to take a similar view of the position and are now 
placing orders. A German invasion, the first of its kind 
it is said since the Armistice, has been experienced in 
the wire market. German mild steel wire for headings, 
used in the rivet trade, is being offered at £14 a ton delivered 
in Birmingham. The price of English wire of this quality 
is £16, with, in some cases, special prices for large quan- 
tities. The German quotation covers to the purchaser 
any possible increase of charge arising out of the return 
of the reparations duty to its former value. 


Wages Advance. 


Iron and steel masters in this district are pleased 
that at last negotiations have been satisfactorily con 
cluded between the Iron and Steel Trades Employers’ 
Association and the Iron and Steel Trades Confederation 
with regard to advances in the wages of the lower paid 
men. As the result of the agreement come to, the wages 
of the lower paid men will be increased by a special bonus 
commencing at Is. 2d. per shift of eight hours for the 
lower paid workers. This advance in wages affects the 
lower-paid workers in the heavy steel trades who have 
been badly hit by the rapid fall in the price of steel, 
which has reflected itself in the sliding scale which governs 
wages. 


Activity at Cannock Chase. 


Miners in the Cannock Chase coalfield occupy 
the fortunate position of being fully employed. the 
coal trade in this area has shown considerable improve- 
ment during the past week or so, and most of the pits 
are now working practically full time. This unusual 
activity, at the present time of the year, is stated to be 
due to the fact that city merchants are already beginning 
to lay in stocks for the winter, and also, in some measure, 
to the absence this year of any prolonged «spell of 
real summer weather. Short time employment at Cannock 
Chase has almost ceased. The number of colliery workers 
on the register at the Cannock Labour Exchange— 

partially employed—-has been reduced to 18. 


Black Country Chain Trade. 


During the past half year there has been 4 
distinct improvement in the export demand for chains, 
and the outlook in the Black Country chain trade is 
gradually improving, though the home demand still 
leaves much to be desired. It is interesting to note 
that the total amount of chaiit exported during the past 
six months was 8604 tons, as compared with 7039 tons 
in the same period of 1923, and 5302 tons in 1922. Though 
the figures for 1924 are higher than the previous two 
years, they represent only about 50 per cent. of what the 
export trade was in pre-war days. 





LANCASHIRE. 
(From our own Correapondents,) 


MANCHESTER. 
General Outlook. 


Tue general condition of the iron and steel mar- 
kets shows tio change, and the ‘attitude of most people 
here is one of waiting to see what will turn up. A few 
people are of opinion that we have arrived at the worst 
and that there are one or two signs that the markets are 
beginning to mend, but it is certainly not possible yet to 
form any definite a The hopes of an early improve- 
ment seem to be based partly upon a belief that the 
carrying out of the ““ Dawes scheme ™ will start European 
trade again and partly on rumours that a trade boom 
in America is near at hand. One is inclined to be sceptical 
as to any early recovery of European trade, but, of course, 
anything may happen in America. The trouble so far as 
British trade is concerned is that this country is no longer 
able to produce cheap goods, and one does not see how 
this disability is to be removed. 


Metals. 
There has been rather more inquiry here of late 
for the non-ferrous metals, and perhaps a little more actual 


business has been done. At any rate, merchants seem 
more cheerful, and this could searcely be the case if there 
Were po\improvement in the demand. The fact that the 
slight advance in copper has been retained for over a fort- 
has perhaps led to the belief that no further setback 
will be seen, and consumers of ingot copper are thus more 
disposed |to buy for steck. No doubt some time must 
elapse before it is known whether the partial settlement 
of the reparations question will greatly increase the buying 
of copper in Europe, but American operators seem to he 
taking this view, and they claim that consumers in that 
eountry are relatively bare of stock, and that if there is 
the slightest danger of a serious advance they will all rush 
in to buy. Copper, of course, has been ripe for « rise for 
a very long time, and in the end it must come, and it may 
be worth while for large consumers here to keep a close 
watch on the market. So many disappointments have 
been met with during the last two years and so many 
abortive attempts have been made to ‘* boost ” the market 
and to scare consumers into action, that one can under 
stand scepticism now. Nevertheless, it is well to remember 
the conclusion of the old “ wolf” fable and t6'Péeollect 
that, in the end the “ wolf” did come. Tin remains a 
very uncertain market, Sellers here are still confident 
that the price has yet to advance and talk of an eventual 
£300 as probable before the end of the year; certainly 
the market seems to be establishing itself at the higher 
level of the last three weeks, There have been continual 
relapses, but after each the price seems to get a little 
higher... It seerns to be expected that the demand from 
the American tin-plate trade will be better in a month or 
two, but one can say little about this until we see whether 
the “ packing ” trade is to be as good this autumn as it 
was last year. The outlook is quite too unc ertain for any 
forecast, but so far those who took a “ bullish ” view seem 
to have been justified. The market for spelter has been 
slowly improving of late, but the prices are still com 
paratively low, although they are some 30s. per ton better 
than they were, and spelter has at last come up to the 
rice of foreign lead, The latter market keeps up at 
igh level, ao one cannot find that the demand shows any 
sign of falling off, in spite of the fact that the building trade 
is on strike. 


Pig Iron. 

The markets here for foundry pig iron are very 
quiet and dull still, but one does not know that they are 
any worse than they were, and one comes across a merchant 
here and there who maintains that they are slightly better. 
It has been reported that @ certain amount of buying by 
merchants has taken place, and this is thought to indicate 
that. some confidence in the market is being regained, 
Consumers, however, are still inclined to hold off, waiting 
for lower prices. Apparently it is not now possible to 
buy Derbyshire No. 3 foundry iron_at much below 94s. 
delivered in Manchester. There was some done at 85s. 
per ton on trucks at the furnaces, and this would, of 
course, cost only about 92s. 6d. in this district ; but if thix 
iron is in the hands of merchants, of course, they will 
want a profit. The larger consumers here are hoping to 
get iron at 90s. in Manchester, but they may be dis- 
appointed untess a further slump should occur in the Cleve- 
land iron market. Makers of Derbyshire iron are insistent 
upon the point that they ,have now reached the limit of 
what they can do in the matter of reducing prices, and 
that many furnaces must go out if the selling value is 
reduced any more. Lincolnshire foundry iron has cer- 
tainly been sold to merchants to cost 93s. 6d. in Man- 
chester, but the higher carriage from Northamptonshire 
prevents that iron from competing at 93s. 6d. Scotch 
No. 3 iron is again rather weaker here, in spite of the 
threat to blow out furnaces. About 108s. delivered seems 
all that can be obtained, and that only for small lots. 
There does not seem much disposition yet to buy large 
lots of Scotch iron. 


Finished Material. 


Trade in both iron and steel remains restricted. 
Of course, the price of finished iron is a great deterrent 
for the consumer. With steel costing from 50s. to 60s. 
per ton less than iron one cannot be surprised that the 
iron trade is bad. As for manufactured steel, the position 
does not appear to be any worse than it was. The prices 
remain at £9 5s. to £9 7s. 6d. for angles, £10 to £10 5s. for 
flat bars and plates, and up to £10 10s. and sometimes 
£10 15s. for round bars. ‘These prices, or practically equal 
figures, have now been current for a longtime. They are, 
of course, close up against the actual cost of production 
and in some cases helow it. 


Scrap. 


The market here for scrap is more or less 
demoralised. There is very little buymg in any direction, 
and dealers are very cautious how they offer for new parcels 
of material. Some dealers avoid buying steel scrap until 
they can see ahead more clearly. Roughly speaking, the 
dealers’ prices in Manchester are 65s. for heavy steel melt- 
ing scrap, or perhaps 67s. 6d.; 85s. for good machinery 
cast scrap delivered at foundries ; and 87s. 6d. to 90s. 
for heavy wrought scrap. 


John Downham. 


Mr. John Downham, who died on the 15th mst. 
at’ his home, Malvern Villa, Chesham-road, Bury, after 
@ brief illness, in his seventy-second year, was a well 
known figure in engineering circles in the Manchester 
district. He served his apprenticeship with Messrs. Petrie, 
Rochdale, and later was a partner in the firm of J. Hacking 
Riley and Co., Eltow. Afterwards he carried on « business 
under the title of J. Downham and Co. at Barnbrook 
Ironworks, Bury, but more recently acted in a consulting 
capacity. Mr. Downham was a member of the Man- 
chester Association of Engineers. For many years he 
took an active part in local public affairs and in 1903 was 
appointed J.P. for the borough of Bury. 


Colonial Trade Commissioners in Manchester. 


The Trade Commissioners of the Dominions 





and Colonies at the Wembley Exhibition are visiting 
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Manchester this week to acquaint’ themselves with the 
chief imdustries of the’ district: They inelude  repre- 
sentatives from India, Canada, Australia, New Zealand, 
South Africa, Newfoundland, Cyprus, Palestine, Ceylon, 
Nigeria, Gold Coast, Sierra Leone, Hong ‘Kong; Fiji, 
Rhodesia, Bermuda, East Africa; and the West: Indies. 
They arrived on Wednesday evening, and on Thursday 
visited the cotton mill of Richard ‘Haworth and Co., 
and the engineering works of Armstrong; Whitworth 
and Co.) Limited; Beyer, Peacock and Co:, Limited, 
and Crossley Motors, Limited. In the evening they 
were entertained at a banquet at the Town Hall by the 
Lord Mayor and Corporation. \‘Te-day the great indus- 
trial area of Trafford Park will be visited, and while im 
the Park ‘an opportunity will be given to the visitors 
to inspect the works of the Metropolitan-Vickers Electrical 
Company, Limited. In the afternoon visits to the Royal 
Exchange and the Chamber of Commerce will be made. 


BARROW-IN-FURNESS. 
Hematites. 


The position of the hematite pig iron trade of 
this district is, if anything, not so good as it was, taking 
the area all round, Local steel makers at Barrow and 
Workington are taking fair supplies of pig iron for the time 
being, but how long that will be maintained is not at all 
sure, for in some cases orders for steel sorts are only lightly 
held. On general home account there is a quiet demand for 
iron and business is being carried on on a small scale. 
Overseas trade is dull. There has been a call on the part 
of users for an easing down im rates, but there is no 
variation of note this week. Manganese iron is a quiet 
trade and little is being done in spiegel. 


Iron Ore. 


There is less activity to report this week in the 
hematite iron ore trade. At the week-end the Hodbarrow 
Mines in South Cumberland closed down and will remain 
idle until there is a fuller demand for native ores. At 
other pits in both North Lancashire and Cumberland there 
is a want of activity, for the demand is almost wholly local. 
here is little being done in foreign ores. 


Steel. 


In the steel trade the activity is continued at 
Barrow, and this week the Siemens plant, rail, merchant 
and steel foundries are engaged in the main works, aiid the 
hoop mills and special sections branches are well employed. 
At Workington the rail mill is on this week, but only for a 
short run. The general demand for rails is short and com- 
petition is keen. Hoops are a good trade, largely on over- 
seas account. 


Fuel. 


There is a fair demand for fuel, coal and coke, the 
latter being drawn largely from the East Coast ovens. 








SHEFFIELD. 
(From our own Correspondent.) 


Manufactured Steel. 


In several of its branches the Sheffield steel trade 
proper continues to make progress. This is the ease chiefly 
with the lighter side, embracing tools and tool steel. A 
prominent authority stated a day or two ago that mote 
crucible steel had been melted in the city during the last 
ten months than during the previous two years: | It is 
pleasant to know that there is a growing demand for the 
best qualities of tool steels. The advances,in this depart- 
ment have not yet been large, but they are marked, and 
are being well held, and the outlook is considered good 
An improved export trade is being done with some markets 
The file trade is enjoying more activity than has been the 
case for some time. For farm and garden tools the season 
has been quite satisfactory, considering the disturbed 
conditions of the industry generally, and the trade in 
various other classes of tools keeps up to a good level. 
The heavier side of the Sheffield stee! trade is mainly con- 
cerned at present. with railway work, and, as I have pre- 
viously reported, there is a good. volume on hand from the 
British companies, but little from abroad, so that the axle, 
tire, and spring shops, although fairly well employed, are 
not called upon to exert themselves to the utmost. 


The Heavy Steel Strike. 


The heavy trade in mild semi-manufactured 
steel, although an important side of the industry of ‘the 
immediate district, is not centred in Sheffield itself to any 
great extent. It is principally carried on just outside the 
city, especially in the Rotherham neighbourhood, and 
there it is at a standstill owing to the strike of workers 
which started a fortnight ago. Nearly forty large open- 
hearth furnaces at the three works concerned are standing 
idle, and the melting of steel has been altogether stopped. 
These works represent probably three-fourths ef the trade 
in open-hearth steel in the district. The strike has come 
at a time when the trade was very depressed, and the firms 
which are unaffected by the wages troublé have not so far 
experienced any increase in demand. Steel users have very 
little material in stock, but they are not placing forward 
contracts, in view of the uncertainties of the time, and in the 
liope of further reductions in price. The strike has already 
had one interesting result, as it has produced a legal 
decision on a new question with regard to unemployment 
benefit. ‘Che strikers applied for benefit wnder a clause 
of the new Unemployment Insurance Act, which removes 
the old disqualification in eases in which a stoppage is due 
to the employers contravening the provisions of an agree- 
ment. The chief insurance officer rejected the claims, but 
a Court of Referees has decided in favour of the men— 
with the exeeption of the members of one union—-employed 
by two of the firms affected by the dispute. The decision 
is being appealed against, and until the award of the 


tion with regard to the employees of the third firm. is 
pending. 


Houses of Cast Iron. 


The question of the building of houses of cast 
iron plates has been raised by a Sheffield man’s submission 
of a scheme to the Ministry of Health, which is now 
inquiring into it. The author of the scheme is Mr. J. A. 
Potter, of Attercliffe, Sheffield, and of the Tenter Foundry 
Company, Limited, Rotherham. He states his proposals 
are being considered by officials of the Ministry. Six of 
the houses are on the eve of being commenced on. land at 
Rotherham. The exterior wall of the house, besides being 
a cavity wall, will be Sjin. thick. It is proposed that the 
houses shall be semi-detached and the cost is put at £550 
per pair, exchiding the land and drainage, 


A Novel Hot Water Supply. 


Several of the mining villages associated with the 
Staveley Coal and Iron Company enjoy the benefits of a 
novel scheme of hot water supply, which was originated 
by Mr. C. P. Markham, the chairman. of the company. 
Instead of the water in the cottages having to be heated 
over the fire, it is laid on to the slopstemes at temperatures 
of from 180 deg. to 200 deg. Fah. The arrangement is 
obviously full of convenience in all matters 6f washing, 
cooking and cleaning, and is highly appreciated by the 
miners and their wives. The hot water is developed by 
means of exhaust steam from the collieries, situated from 
400 to 800 yards from tho villages, passing through specially 
devised heaters, into which the cold water is fed. The 
heaters are composed of a series of brass tubes through 
which the water is forced by centrifugal pumps. When 
the water leaves the heater it is put into complete circula- 
tion throughout the whole of the houses by means of 
copper tubing. The scheme has been completed in Hart- 
ington, 50 houses ; Speedwell, 275 houses ; Woodcourt, 
100 houses ; and Netherthorpe, 112 houses. The water 
used is the ordinary town supply, so that if tea, coffee or 
cocoa is wanted the kettle can be filled from the tap and 
brought up to boiling point over the fire in quite a short 
time. A scheme on a different principle is now being 
installed in the village of Poolsbrook, where 398 houses 
will be supplied with hot water. In this case the steam will 
be developed in a boiler, the material used for heating 
being the refuse from the houses. 


The Thorne Coal Find. 


It is officially reported that the Barnsley seam, 
which was struck at a depth of 921} yards at Thorne new 
colliery, near Doncaster, last week, is 6ft. 9in. thick and 
that it is a valuable and workable seam, Another item of 
colliery news is mentioned in the report of the New Monck- 
ton Collieries, Limited, and is that during the t year 
the No. 4 Shaft has been sunk down to the Haigh Moor 
seam and can be used for coal winding if desired. Elec- 
trical Distribution of Yorkshire, Limited, the South 
Yorkshire Electricity Order of which was confirmed by 
Parliament last week, has made arrangements for. pro- 
viding @ supply of electricity for lighting to several new 
housing schemes in the colliery districts. One of them 
1s at Airedale village, where some 800 houses will be 
supplied, and another at Staitiforth and Hatfield, Comprises 
1100 houses. There are also schemes for Thorne, Dar- 
field, the urban district of Hemsworth, and other places. 
The company’s area comprises some 440 square miles, 
with a. population of nearly 200,000, A bulk supply will 
be obtained from the Yorkshire Electric Power Comics 
whose network of mains has enabled the Distribution Com- 
pany to carry out its developments. 


New Managing Director. 


Mr, F. C. A. H. Lantsberry, who has recently been 
appointed managing director of William Jessop and Sons, 
Limited, the Sheffield steel firm, is a graduate of Man 
chester University and holds the degree of Master of 
Science for a metallurgical thesis. Jointly with Dr. Rosen- 
hain, he is the author of the ninth report to the Alloys 
Research Committee of the. Institution of Mechanical 
Engineers and has also written several papers on the 

operties and treatment of metals. He is a Fellow of the 
Institute of Chemistry. 


Improvement in Cutlery Trade. 


Although conditions in the cutlery trade are still 
far from normal or satisfactory, a continued improvement 
has been noticeable ever since the Easter holidays. A 
large proportion of the trade is still of the cheaper 
character, but at the same time there is a growing demand 
for goods of the better class, and some of the best houses 
have more work on hand now than they have had for a con- 
siderable time. The best Colonial market is Australia, 
with which, business is reported te be up to the normal ; 
in India there is an improvement, though trade is not yet 
up to the average ; South Africa has some leeway to make 
up; while the volume of orders from Canada is very 
small. The outlook for the colonial trade generally, is 
considered promising. 


Wm. Jessop and Sons’ American Interests. 


In a recent issue the Sheffield Telegraph published 
an article containing a statement to the effect that Wm. 
Jessop and Sons, Limited, had sold their American interests. 
I now understand from the editor of that journal! that, 
though the information on which that statement was made 
came from a usually reliable source, it was, actually, 
misleading and inaccurate, and that the real facts are as 
follows :_—-Wm, Jessop and Sons have for a long time been 
exporting to America and Canada, steel made at their 
works in Sheffield ; in addition, they have owned all the 
stock in a company called the Jessop Steel Company of 
Washington, Pa., which company has been making, at 
its Washington factory, and selling some classes of steel 
in America and Canada. The demand for their Sheffield- 
made steel is so distinct from the demand for the American 
domestic product that Wm. Jessop and Sons have thought 
fit to sell their holding, consisting of all the stock in the 





umpire is received no benefit is being paid. An applica- 





Jessop Steel Company of Washington, to one who has for 





many years been on the board of the American company , 
but ' that sale is:very far indeed from being a sale of a!|. 
or even’ the principal part, of their interests in Americ, 
and the Sheffield firm will continue to export steel to 
America and Canada as heretofore. 





NORTH OF ENGLAND, 


(From our own Correspondent, ) 
Cleveland Iron Trade. , 


Ir is still difficult to find an encouraging featur 
in the Cleveland pig iron trade. So far the anticipation 
of an expansion in the demand and the opening out of 
the autumn trade, ily ugye figs pe the annua! 
holidays, havé failéd’ to materialise. " There seems to lx 
a complete lack of confidence. Hopes of improvement 
have so, often . been falsified that nobody feels inclined 
to commit ‘himself to forward ¢ontracts, and what basthes 
is being put through is entirely limited to immediat: 
needs. Industrial requirements, moreover, are still ver) 
limited, and consequently home sales are very restricted 
There have been rather better shipments abroad’ this 
month, but. even so the total volume of irom shippe«| 
is” quite small, and would need to be very substantial!) 
increased before the export trade could be said to be back 
to normal. The appreciation ef the franc, however, 
has turned the seale in favour of British manufacturers 
in European markets, and if it continues the export 
trade should speedily benefit. Cleveland pig iron prices 
are sixpence per ton lower all round, No. 1 being 88s. 6d. ; 
No. 3 G.M.B., 83s. 6d: ; No. 4 foundry, 82s. 6d. ; and No. 4 
forge, 81s. 6d. 

Hematite Pig Iron. 

There seems to have been a little more hematite 
going away, but demand still falls short of the supply. 
and, prices are weak, For East Coast mixed numbers 
92s. 6d. per ton is about the market rate, and 93s. for 
Ne. 1, but producers are open to bargain with prospective 
buyers, and they would not allow a difference of 6d. per 
ton to stand in the way of a substantial sale. 


Ironmaking Materials. 


There is rather a divergence of opinion between 
sellers and consumers regarding the value of foreign ore 
Sellers of the best Rubio ore still quote 22s. 6d. per ton 
c.i.f. Tees, but freights are very low, and it is affirmed 
that ore can be bought at 22s. per ton. There is, however. 
no business to test the market, and little prospect of an) 
movement whilst the iron trade is so depressed. Som: 
Durham. coke makers still hold out for 26s. 6d, per ton 
for good medium furnace kinds delivered at, the works, 
but others offer supplies at 26s, per ton. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade presents 
few new features, Export inquiries are stated to be 
slightly better, and a few small overseas orders have been 
booked for early deliyery, but contracts have been secured 
only after keen competition, and the ultimate acceptance 
of prices which leave practically no margin of profit. 
Home demand is on a lew scale, and is restricted to 
negotiations for early requirements, Continental com- 
petition is less pronounced than it has been, but German 
producers continue to offer materials for export at com- 
paratively low figures. 


The Coal Trade. 


There has been no great change in the position 
of the Northern coal trade this week with the exception 
that best qualities of steam coals have been in better 
demand for prompt delivery. The position at many 
of the eollieries in Northumberland shows a slight im- 
provement, but some are still working irregularly owing 
to the slackness in trade. In several instances they are 
well stemmed for the next week or so, and are therefore 
inelined to ask for higher, prices than have prevailed 
during the last few weeks. Secondary sorts of steam 
coals are still slow of demand, and prices are as low as 
they possibly could be according to producers, Forward 
buying. is on a very small scale., There are signs of the 
seasonal, demand-for gas coals beginning, but as yet 
inquiries, and contracts are for, very small lots. The 
Durham. coal market is feeling the competition of German 
reparation coals. Advices from Rotterdam and Antwerp 
state that the market is flooded with German supplies. 
Vast numbers of lighters are lying fully loaded, and 
cannot, find buyers for the stocks. This consequently 
checks the demand for North Country coals, and especially 
bunker, qualities. It is stated that in order to quote 
prices. which will compete with coaling stations along 
the, English Channel, a bunkering firm is seeking orders 
for best Westphalian coal at 24s, per ton f.o.b., which 
is lower than present bunker prices at Rotterdam. The 
demand for coke for prompt shipment is slow, and stocks 
are fairly large, but makers hold out for recent prices. 





SCOTLAND, 


(From our own, Correspondent.) 
Disappointing Conditions, 

Tue passing of time has not yet brought the 
long-desired industrial improvement, and markets, on 
the whole, are dull and uninteresting. Buyers cannot be 
induced to cover beyond strictly immediate requirements, 
and these are exceptionally small at present. Foreign 
producers, too, are obtaining fair proportions of the 
orders that come forward, home makers being evidently 
unable to give sufficient inducement in the nature’ of 
price reduction. If it were not for the firmer position 
of ‘the exchanges on the Continent, this competition 








would almost assuredly be more deadly. At any rate, 
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the home trade is in a most discouraging position, and 
it is hoped that the London Agreement will be instrumental 
n placing finance and business e a more stable founda- 


ton. . fs | 


Pig Iron. 


There is very little of a fresh nature to report 
in connection with the pig iron market. Steel works 
take small supplies of hematite, and foundries also are 
purchasing most sparinfty:*’Prices are practically on 
last week's level, but a better price could be obtained 
for any substantial order. The export demand: shows 
a little expansion now and then, but @ permanent improve- 
ment seems as far off as ever. The output is compara- 
tively, low, but is equal to all demands. The situation 
may, be gauged from the fa:t that only 25 furnaces are 
in blast compared with about 85 in normal times. 


Steel and Iron. 


Generally speaking, business in steel has) been 
reduced to small dimensions. Spesifications for plates 
are extremely difficult to obtain,.and the position of 
sections little, if any, better. Shipyard orders are 
especially disappointing, and in this class of material 
the foreigner seems to be obtaining the bulk of the small 
turnover at present circulating. The ‘market for light 
steel sheets, too, is not quite so ‘brisk. * Makers, how- 
ever, ate well placed for a month or two at least.: No 
changes of prices has been reported in steeh\ material. 
Mention of the bar iron industry only involves.a repeti- 
tion of the story of the lack of fresh business. Makers 
have considerable difficulty in securing enough business 
to preserve even & minimum amount of employment, 
and the outlook is most unsatisfactory. <A little more 
business is being done in the re-rolled steel department 
of this industry, while the price remains about'£9 10s. 
to £9 158. per ton home or export. The scrap :trade is 
comparatively idle, not only because of the general 
dul ness but because of an expectation that prices may go 
considerably lower before long. 


1s 


Coal Market Quieter. 


The general demand for coal has been rather 
quiet during the past week. The number of. steagners 
coming forward for cargoes has become fewer, and prompt 
business has shrunk accordingly. However, Lanarkshire 
ells have sold up to 20s. 6d. per ton, and splints’to 24s. 
per ton. Treble nuts in this district have eased a shade, 
but aré generally sold round about last week'sfigure of 
22s. 6d. per ton. Ayrshire fuels have sold fairly »well: 
Fifeshire navigations continue firm and best. steams are 
well, placed, but secondary qualities have eased... Treble 
nuts were a good market. Material from the Lothians 
has not been too busy, and some qualities have been 
sold freely at cheaper prices. Double and singlé nuts 
and smaller stuffs have eased in all districts. No increase 
in forward business is reported. ‘Buyers still hold out 
for prices somewhat below the eolliery quotations’ and 
appear certain of ultimate suecess.:'| The home market 
remains slow, Industrial requirements are still far 
below normal, and household fuel is selling pretty much 
on the summer basis. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Outlook. 


Ow the whole there has beett no material altera- 
tion in the general state of the coal trade and the otittlook 
is no better. Few, if any, people mterested in the export 
side of the industry can see the silver lining tothe eloud 
overhanging trade. At the end of last week a striking 
speech on the situation and the prospects was,made by 
Mr. W. North Lewis, the chairman of the Windsor Steam 
Coal Company, who is also a past president of the Cardiff 
Chamber of Commerce. He said that, Pe with a 
considerable experience of the coal trade behind him, he 
did not remember the time when the outlook séemed more 
unpromising, and described the agreement receritly forced 
upon the coal trade as burdensome in.the extreme ‘and 
likely to prove disastrous to the coalowners | and men. 
His speech was very disturbing, especially to-holders of 
colliery shares ; but it is safe to say that Mr. North Lewis 
is not alone in his views, and although economists and 
others have predicted a revival in trade amounting to a 
boom, there is unfortunately no evidence’ of it in this 
district. As a matter of fact it is questionable whether 
there was ever a time when the coal trade was so quiet, 
and at the same time shipowners were experiencing such 
unremunerative conditions. It is not only that. outward 
rates of freight are so depressed, but the amount of home- 
ward business is so restricted that shipowners are in many 
cases making dead losses. It is quite true that, so far.as 
the coal trade is concerned, prices on the market are being 
maintained, but it is at the expense of the closing of a 
number of ¢collieries and of the more expensive worki 
at others, and numerous miners are unemployed. Still, 
although the conditions are so depressing, hopé is not 
abandoned of an improvement, and the coal tnade 
netorious for quick changes. 


is 


South Wales Agreement. 


It was fully expected that the Sotith Wales ‘Coal 
Conciliation Board agreement would have been signed by 
this time, seeing that the national agreement was fixed 
up séveral months ago ;_ but it looks now as if this mmatter 
is, to be held up for a further period. The Executive 
Council of the South Wales Miners’ Federation gave ,con- 
sideration on Monday last to the report of the sub-com- 
mittee wh'ch has been negotiating with the Coal Owners’ 
sub-committee in regard to the drafting of the new agree- 
ment and the question of the adjustment of some anomalies 
as provided for in the national agreement, but after hearing 
the reply of the owners to the various questions raised 
it was decided that a delegate conference should be called 


j 


Coalfield Items. 


-The minere at he Cambrian collieries at Clydach 
Vale @ LT fey ‘T , + 3500. Yautestyyyy: 
the athe it is feared, be a ratherdengthy 
one. In the Garw Valley the good news has been received 
that the International Colliery, which has been idle since 
the 2nd inst., will re-start on Monday next, so that about 
1000 miners will find employment. There is also a better 
prospect as regards the continuange,efwork at the Hills’ 
Plymouth Colliery continuing after this week. The com- 
pany recently determiried to temporarily close down the 
No. | South Pit at Pentrebach, which affects about 1000 
men, and the notices to the workmen to terminate their 
contracts expired at the end of this week ; but as the result 
of negotiations between the men’s leaders and the manage- 
ment it is reported that ways and means have been found 
of securing a material increase in the output, 60 that, it is 
probable that the operation of the notices will be sus- 


pended. 
Strike at the Dry Docks. 


The members of the Amalgamated Engineering 
Union employed at the South Wales dry docks and engi- 
neering yards connected with ship repairing are still idle, 
and unfortunately there is no sign of any approach being 
made towards a settlement of the dispute on the wages 
question. The conditions in the industry are naturally 
very quiet, as ship repairing firms are unable seriously to 
entertain work which requires the attention of the fitters, 
coppersmiths and, others, and, on the other hand, ship- 
owners are equally reluctant to consider haying any repairs 
carried out in this district, except very minor requirements 
which are not likely to cause any detention to steamers. 
It is difficult to say exactly how many workmen are really 
affected by the present stoppage, as others besides members 
of the Amalgamated Engineering Union by this time are 
rendered idle on account of the action of the fitters, &c., 
and, of course, slackness of trade will aecount for some 
unemployment. All the ports in this channel, including 
Avonmouth, are affected by the dispute. At Swansea 
a few firms are understood to be prepared to pay the wage 
demands of the members of the Amalgamated Engineering 
Union, but these firms are not members of the Soath Wales 
Dry Dock and Ship Repairers’ Association, and the number 
of workmen employed by them is not substantial. It has 
been ruled that the members of the Amalgamated Eng'- 
neering Union are not entitled to unemployment benefit, 
but the officials are appealing against this decision. 


Current Business. 


The steam coal trade continues to be quiet and 
market conditions display mo material change, except 
that the superior grades of steam coals are firm on account 
very largely, of the suspension of work at the Cambrian 


pits. Best Admiralty large coals command 28s. 6d. to 
29s., but one or two of the undertakings producing the best 


coals are so fully booked up that they have no coals to 
offer for sale forthe whole of next month,eod consequently 
the price is little more than nominal. ~ Other coals are no 
more than steady and the inquiry from abroad ‘is com- 
paratively small. Steam small coals are. rather more 
plentiful and values are barely upheld, but in the anthra- 
cite section the tone is good and collieries are fairly well 
off for orders. Most grades of coal are very steady. 








Catalogues. 


Sunzer Bros., 31, Bedford-equare, W.C. 1.—Catalogue on 


Sulzer refrigerating plant. 


Grorce Etuisoxn, Perry Barr, Birminghem.—Pamphlet 


on electric circuit breakers 

ATELIBRS DE ConsTrRUCTIONS ELECTRIQUES DE CHARLEROI. 
— List of motors and dynamos in stock. 

MELDRUMS, Limited, Timperley, near Manchester.—Booklet 
entitled “‘ Through the Furnace Door.’ 
Folder 


MANLOVE, ALLIOTT anv Co., Limited, Nottingham. 


giving illustrations of laundry machinery. 

(Annan), Limited, Annan, Scotland.— 
Weekly tear-off sheets. 

8S. G. Leacn anv Co., Limited, 26-30, Artillery-lane, 
E.C.—List L.G. 1 of the firm’s electrical specialities. 
Txuos. W. Wak», Limited, Albion Works, Sheffield 
containing selected pages from the firm’s catalogue. 
Suetrt-Mex, Limited, Shell Corner, Kingsway, 
W.C. 2,—Leafiet dealing with Class A transformer oil. 
Ruston AND Hornssy, Limited, Lincoln..-New edition of 
cold-starting oil engime catalogue, publication No. 4630. 

Tue Natronar Gas Encore Company, Limited, Ashton- 
under-Lyne.-—Illustrated ca‘ alogue of heavy oil engines. 


CocHRAN AND Co. 
Illustrated art calendar, 


London, 
Booklet 


London, 


McGraw-Hitn Pusiisuive Company, Limited, 6, Bouverie- 
street, London, E.C. 4.—List 5 (July, 1924) of books on civil 
engineering. 

Cooxse-Fox. Patent Furnace Company, 58, Cecil-road, 
Sharrow, Sheffield.—TIllustrated leafiet on the Cooke-Fox patent 
furnace cover. 

Lowpox Hyprautic Powrr Company, Hatfield-street, 
Southwark, S.E. 1.—-Map of London showing the lines of the 
company’s mains, 

H. W..Warp anp Co., Limited, 
mingham.—lIllustrated catalogue 


Bir- 
of 


Dale-road, Selly Oak, 
(edition 24 abridged) 





Potteries: A Brief Summary of their Rise and Expansion 
during Six Reigns.” 


Bostock anp BraMLey in association with Joshua Buckton 
and Qo, , Limited), ~ ey -road, Leeds.—Pamphiets on 
envelopiggiworm gear an ostock-Bramley-Buckton power 
transmission gearing. 


ATELIERS DE ConsTRUCTIONS ELECTRIQUES DE eee 
56, Victoria-street, 8.W. 1.—Catalogue No. 201 on Type C./ 
three-phase induction motors. List of motors and dynamos in 
stock July. Copy of the A.C.E.C. Review. 


SHett-Mex, Limited, Shell Cbbibe, Kingsway, W.C. 2. 
Pamphlet entitled “Modern London. Progress, Towards a 
Smokeless City.”’ Details of where boilers have been fitted with 
oil burning apparatus and use Mex fuel oil are given. 


DemaG, Duisburg.—lIllustrated catalogue in three parts :— 
(i.) Construction of waterways and harbour basitis ; (ii.) lodd- 
ing, discharging and conveying plant for the rapid handling of 
cargo ; (iii.) installations for the upkeep of ports and ships, 


Tue Barrisn Taomson-Hovston Company, Limited, Rugby. 

Descriptive list No. 5022-A, dealing with direct-current drum 
controllers and resistances, and Price Supplement No. 5022, 
giving prices of combined controllers and resistances for direct- 
current motors. 


Ruston anp Hornsspy, Limited, Lincoln.--Illustrated pam- 
p' let on widening the river Nene between Peterborough and Wis- 
bech with a Ruston No. 10 dragline. Publication 4634, giving 
details of where the Ruston, cold-stariing oil engine is installed 
in this country. Some reports and tests on horizontal and vertical 
engines by users is included. 

James Kerrs anp BiackmMan Company, Limited, 27, Farring- 
don-avenue, London, E.C. 4.—-Folders on the following subjects : 

(i.) Keith-Blackman electric forge blower; (4) ‘ith O.C. 
domestic service boiler ; (iii.) Blackman fans for drying hops ; 
(iv.) some problems of the woollen trade and some suggestions 
for their,solution ; (v.) some problems of the mederu launderer 
and some suggestions for their solutions ; (vi.) subjects of par 
ticular interest to colliery Owners, managers, and engi 
neers. 


agents 








LAUNCHES AND TRIAL TRIPS. 


Barrincton Court, steamer; built by Workman, Clark 
and Co., to the order of Haldin and Co., Limited ; dimensions, 
410ft. long ; 4900 gross tonnage. Engines, single-screw vertical 
inverted direct-acting surface-condensing triple-expansion ; 
constructed by the builders ; launch, August 14th. 
single-screw motor ship ; built by Swan, 

Richardson, Limited ; to the order of 


British Mororist, 
Hunter and Wigham 


the British Tanker © ompany, Limited,;, dimensions, 454ft. 
by 57ft. beam. Engines, “‘ Neptune” marine oil, reversible 
2-cycle single-acting ; constructed by “the builders; launch, 


August 14°h. 


ELrsTone, single-screw self-trimming collier; built by 
Swan, Hunter and Wigham Richardson, Limited ; to the order 
of the Crete Shipping Company, Limited ; dimensions, 235ft. 
by 36ft. by I7ft. 6in.; 2100 tons deadweight. Engines, 
triple-expansion ; constructed by the builders; trial trip, 
Augusé 14th. 

Patias, oil tank vessel; built by Ateliers and Chantiers 


; to the order of Compagnie Auxiliaire de Naviga- 
by 31ft. ; 8000'tons deadweight. 


de Sud Quest 
tion ; dimensions, 390ft. by 53ft. 


Engines, triple-expansion, 27in., 44in., 73in. by 48in. stroke ; 
pressure, 180 lb. ; constructed by John G. Kinesid and Co., 
Limited ; launch, August 1 6th. 

GERALDINE MARY, single-s¢rew cargo steamer; ‘built by 
Vickers Limited, Barrow-in-Furness ; to the order of the Anglo- 
Newfoundland Development Company; dimensions, 422ft., 
56ft. moulded, and 38ft. 6in. moulded to upper deck ; to carry 
9000 tons deadweight. Engines, triple-expansion, 26}in., 
44in. and 74in. by 54in. stroke, pressure 200 1b. per square 


inch ; construe sted by the builders ; the holds of the vessel have 
been specially designed for carrying rolls of paper 2ft. 9in 
in diameter and 6ft. long, and her fore end has been specially 
formed for ice-breaking purposes; launch, August 19th. 


Savirri, sailing motor yacht ; built by John Ll. Thornycroft 
and Co., Limited, Southampton, to the order of His Highness the 
Jam Sahib of N Minierneions, TH Jong ; constructed 


cj 
by the builders ; launch, August 20th. 


NirebaL, steamer; built. jy Wm. Gray and Co., Limited, 
to the order of Dampskibsakt ieselskapet Ostlandet, Kristiania ; 
dimensions, 368ft. 6in. by 50ft. by 27ft. Engines, triple-expan- 
sion, 25in., 40}in., 67in. by 45in. stroke, pressure 180 Tb‘;' con- 
structed by the builders; trialtrip, August 22nd. 


SILVERLARCH, motor ship; built by Swan, Hunter and 
Wigham Richardson, Limited, to the order of the Mount 
Steamship Company, Limited ; dimensions, 400ft. by S5ft. Bia. 


8400 tons deadweight. Engines, reversible two- 


by 28ft. 9in.; 
constructed by the builders ; 


cycle single-acting six-cylinder oil ; 
trial trip, August 25th 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Limited, asks us to announce 


22, Northumberland-avenu>, 
Westrand, London ; 


R. H. Lonesorrom anv Co., 
that their offices are now at 
London, W.C. 2. Telegrams: Ahraychel, 
and telephone : Regent, 1599. 

Scuotey Construction Company, Limited, of 137, Victoria- 
street, Westminster, London, 8.W. 1, inform us that Mr. J. 
Ferguson, late chief engineer of the Glasgow Corporation ‘Tram 
ways, has been appointed to represent it in Scotland in eonnec- 
tion with the Sandberg “ Insitu ”’ rail hardening process, 


Tus Evecrric 
bell Gifford and Co., 


Camp 


Furnace, Company, Limited i 
ondon, 


Limited), of 17, Victoria-street 
S.W. 1, informs us that arrangements have been made by 
which Automatic and Electric Furnaces, Limited and it will 
jointly design Wild-Barfield internally-heated electric furnaces, 
having an input greater than 25_kilowatts, which in future will 
be supplied by it ; and that arrangements have also been made 
with George J. Hagan Company, of Pittsburg, who have con- 
structed a large number of electric resistance furnaces up to 
350 kilowatt capacity, for the use of their drawings and infor- 





capstan and turret lathes. 

Tue E. J.. Copp. Company, 700/708, 8. Caroline-street, 
Baltimore, Ind.— Bulletin discussing the employment of chain 
shadow pans in glass works. 


British ALtuMmNtum Company, Limited, 109, Queen Vic- 
toria-street, E.0.4.—-Booklet No. 2a, hints on working aluminium, 
eluminium sheets and circles. 

G. A. Harvey anv Co. (London), Limited, Suffolk House, 
Laurence Pountney-hill, London, E.C. 4.—List No. 317 giving 
prices of steel vertical filing cabinets. 


Automatic anp Etectrric Furnaces, Limited, Elecfurn 
Works, 173-175, Farringdon-road, London, EC. 1.—Leafiet 
on electric furnaces with internal heaters (radiant heat Pe! 


DovutTon and Co., Limited, Lambeth, London, 8.E. A 





in erder to put the whole matter before the workmen, 


delightfully illust rated volume entitled “The Royal Dolio 


mation, so that the best British and Amerjean practice may be 
incorporated in the designs. 


Tenta Exposirrion or Cuemicat INDUSTRIES.--Owmg to 
some confusion which is believed to exist in a few quarters 
regarding the holding of the next chemical exposition, the 


International Exposition Company, under the management 
of which the Exposition of Chemical Industries has been held 
since 1915, asks us to state that, numerous inquiries having 
been received which leads it to believe that many interested 
parties are of the opinion that there will be a Chemical Exposi- 
tion this year, there will be no Chemical Exposition in 1923, 
but that. the next Exposition of Chemical Industries will be 
held September 28th to October 3rd, 1925, at the Grand 
Central Palace, New York. 
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Current Prices for Metals and Fuels. 












IRON ORE. STEEL (continued). FUELS. 
N.W. Coast— N,E. Coast— Home. Export, SCOTLAND. 
Native 17,6 to 24/- £ead & wd. & s dy | Lanwaneseme— Export. 
(1) Spanish .. 23/- Ship Plates 915.0. -- (f,0.b. Glasgow )—Steam 18/9 
(1) N. African 23/- Angles 2. .. 0 0 0. -- ” ” al + ee ar 
. Boiler Plates . . 13 0. —_ » a plint to 24/ 
_— Pico Joiits “LS... wm 0 0. — 0 ” Trebles 22/6 
Foreign (.i.f,) 22)- ee Soi teat bc . > oe ne 
Fish-plates 3 0 0. = a € Singles 16/- 
Channels - 10 5&5 O. £9to £9 5 | Avzsame— 
Hard Billets .. 9 10..0.. — (£.0.b. Ports)—Steam .. 18/9 
PIG IRON. Soft Billets 810 0. —_ ” » Splint .. a 
Home. Export. a Coast— mee. o Trebles .. 29/6 
faa eee "iiey Rais ut 9 5 Of. .. is (f.0.b, Methil or Burnt- 
(2) Scortanp— Light i: 910 0to10 0 OF island)—Steam 4a 15/9 to 20/3 
Hematite.. .. 416 3, -- Bill 810 Oto12 0 OF Screened Navigation ets 26/- 
No, 1 Foundry 418 8. _ Poin andlalagee Trebles .. ..  .. 24/- 
No. 3 Foundry 413 9. Savina Sees tt Doubles .. ~¥ 
N.E. Coast— » (others) .. 10 @ Otol0 2 6 eedatines 
Hematite Mixed Nos. 412 6. 4 6 Hoops (Best)... 6 5 0 .. Be (Lo.b. Leith)}—Best Steam .. 18/3 
No. 1 413 0. 413 0 » (Soft Steel) eS be sb 1310 0 Seco my 17/3 
pinitan Plates de <a ie Le, ee 2 o— Trebi 23/ 
Me 1 +. 4-@k re a (Lanes. Boiler) .. 13 10 0... ..- Doubles isp 
onan: teh bs p Be it » Siemens Acid Billets .. 12 10 0 a - gtons 
an Tnas ania oi Bessemer Billets 30 8, hs ENGLAND. 
No. 4 Foundry eos 3 oo 2 r (8) N.W. CoasT— 
No. 4 Forge goyr ge 47°6 Hard Basic “ 9% O.. oth a ny 
Mottled aan wy Intermediate Basic fe oo a ~ en . Pe. * 
White “a he Soft Basie 8 5..0to 8.10 0 Cie ‘9 aan / 
Hoops... 12.10 Otol3 0 0 aa — 
MipLaxps— Soft Wire Rods 1h © 0621 10 0 ane eo dans 
(3) Staffs.— Mrptanps— 5? wag 
All-mine (Cold Blast) .. 9 2 6. eh Small Rolled Bars ©... 9 10 Otold 0 0 revs en ag) Mee 
North Staffs. Forge ae a as Billets and Sheet-bars .. 712 6to 715 0 U i 16/— to 17/- 
™ »  Foundry.. 410 0.. — Sheets (20 W.G.) .. .. 1110 Otol2 0 0 H hold 27/6 
Galv. Sheets, f.o.b. L’pool 18 5 0 ..«»is« - Dusnsi~ 
(3) Northampton— Angles ; -- 910 Otold 0 0 Best Ges 22/6 
Foundry No.3. 426. Joists .. 9 10.0tol0 0 0 
“ Second 18/6 to 19/- 
» Forge 317 0. - Tees . .. 1010 Otol 0 © Hotubeoha 27/6 
(8) Derbyshire— Bridge and Tank Plates - — ay “9 Foundry Coke 25/- to 26/- 
No. 3 Foundry co en ee BOM EOF FS c SsaEerrieLp— Inland. 
Forge an Sima euilhes( Gare ot 4 — i Best Hand-picked Branch -- 32}/- to 35/- _ 
(8) Lincolnehi Barnsley Best Silkstone «. 26/- to 28/- —_ 
anco iTe— Dert ysh ire eae 
No. 3 Foundry 410 Oto412 6 — NON-FERROUS METALS. n io a *j po ae tena abs 
No. 4 Forge 412 6to4 15 0 _ Swansza— Large Nuts 21/- to 25/- = 
Basic mi 4 5 Oto# 10 0 Tin-plates, 1.C., 20 by 14 23/+- to 23/3 o ed Small P - ; 
Block Tin (cash) 4s 250 10 0 ” ” —k-one = 
(4) N.W. Coast— » {three months) 251 16 0 Yorkshire Hards oo +. SNES 
N. Lancs. and Cum.— Copper (cash) 62 12 6 Derbyshire _,, Ti-os- — 
Hematite Mixed Nos. .. {5 10 © (a) a » _ (three months) 13 6 are j ahem * 
16-15 0 (6) va Spanish Lead (cash) 3210 0 Yo» p inte 
a (three months) 3115 0 Smalls .. : so se 
a" we Spelter (cash) . 212 6 Blast -furnace Coke (Inland)* a —_ 
» (three moriths) 32 12 6 ” » (Export) Lob. 27/- 
MANUFACTURED IRON. MaNcHESTER— Canpirr— (9) SOUTH WALES, 
Copper, Best Selected Ingots 68 0 0 Steam Coals : 
Home. Export. "4 Electrolytic : 70 0 0 Best. Smokeless Large .. 28/6 to 29/- 
£s. d. £ ad. é Strong Sheets .. am 6 0 Second ,, wvliné 27/- to 28/- 
ScoTrLayp— ~ Tubes (Basis price) 61 ih Best Dry Large .. 26/6 to 27/- 
Crown Bars J 82480 On, _ Brass Tubes (Basis price) 010 Ordinary Dry Large .. 25 /— to 26/- 
Best» a — » Condenser Oo 1 2 Best Black Vein Large 26/6 to 27/- 
".E Cosst— Lead, English 34 ag 0 Western Valley . . 4 26/- to 26/6 
Chelate: tee oa ae! @: a » Foreign 33 15 0 Best Eastern Valley gee nm 25/— to 26/- 
Ordinary veceuies 24/- to 25/- 
Lancs — Best Steam Smalls 17/- to 18/- 
Crown Bars .. . Ie eS. . _ Ordinary oo 14/6 to 16/6 
Second —e Sate on Sa. @ © « —_ FERRO ALLOYS. Washed Nuts j 25/—to 27/~ 
Hoops) is os ke ap 4S 0. 1635 0 (AB prices now nominal, ) No. 3 Rhondda Large . 27/- to 28/~ 
Tungsten Metal Powder .. 1/8} per ib. o He Smalis 20/- to 22/- 
S. Yorxs.— Ferro Tungsten... .. 1/4}d. per Ib. No. 2 » . Large .. 23/- to 24/- 
Crown Bars 1310 0. ~ Per Ton, Per Unit. me ~ Through 19/—to 21)- 
Beat ,, 1400. — Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 0 0 10/6 = Smalls 14/- to 15/- 
Hoops - 15 02 0.. — ” 6pec.to8pc. £23 10 0 8/- el Coke (export). . 47/6 to 55/~ 
Prrenrp Te ak is 8 p-c. tol0p.c. ,, £23 0 0 8/- Furnace Coke — dew 52/6 to 37/6 
* Specially Refined Patent Fuel bse ei. 27/- to 29/- 
Crom Bare... ... BS, 8:0). rir , Max. 2 p.c. carbon £4210 0 16/- Pitwood (ex ship) . . 30/- to 31/- 
Marked Bars (Stafis. ) 6 @ 0. — 
Nut and Bolt Bars 12 0 0 rs FE Md <2 Bo oer Oe | ee 
Ges! Peto Best et : po » 0.75 p.c. diihiok £68 0 0 20/- Anthracite Coals : 
x fe “Pp ‘ carbon free 1/5 per Ib. Best Big Vein Large 50/- to 62/6 
Metallic Chsorsium 4/2 per lb. Seconds .... 42/6 to 45/- 
Ferro Manganese (per Avy £15 for home, Red Vein —_ = 30/- to 32/6 
£15 for export Machine-made Cobbles 57/6 to 60/- 
STEEL. » Silicon, 45 p.c. to 50 p.c. £12 0 Oscale 5/- per Nuts. . 55/- to 62/6 
D unit Beans 40 /- to 42/6 
o — vee m3 » » THp.c. £18 10 Oscale 6/- per Hemp ww 23/- to 25/- 
(5) Scortayp— EA var } unit Breaker Duff .. 10/9 to 11/3 
» VWanedium.. .. :. ,. 19/3 per Ib. Rubbly Culm 13/6 to 14/- 
Boiler Plates .. .. 1310 0. — ve Molybdenum : ih 8/3 per Ib. Steam Coals : 
Ship Plates, jin. and up 10 5 0. — » Titanium (carbon tree) 7 1/3 per Ib. Large .. 23 /- to 24/- 
Sections .. . -10 0 0. — Nickel (per ton) . . - £135 Seconds .. 22/— to 23/- 
Steel Sheets, * mnt tofin. 12 10 0. — Cobalt .. ‘ J 10/6 per Ib. . Smalls .. .. .. l4/-to 18/6 
Sheets (Gal. Cor. 24 B.G.) -_ 18 10 0 Aluminium (per ney £120 to £130 Cargo Through ++ 18/- to 20/- 
(1) Delivered (2) Net Makers’ works. (8) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glaagow, Lanarkshire, and Ayrshire. 


(6) Home Prices—All delivered Glaagow Station. Boiler Plates 10/- extradelivered England. * 
(8) Except where otherwise indicated, coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0 b, for export. 


* For blast furnaces only, 21/~ to 25/-; open market,j27/6 to 28/6. 


t Latest quotations available. 


(2) Delivered Sheffield or Glasgow. 





(7) Export Prices—f.o.b. Glasgow. 








(9) Per ton f.0.b. 


(b) Delivered Birmingharo 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
The German Treaty. 


Tne negotiations for a treaty of commerce with 


Germany, whereby raw and manufactured material is 
to be supplied on account of reparations, are already 
giving rise to objections amongst makers who fear that 
the importation of German goods will cause a prejudice 
to the French industry. A case in point is the statement 
that the French Government has placed orders in Germany 
for a number of locomctives and a large quantity of 
railway material, _ Seeing that the home locomotive 
and wagon builders have for a long time been almost 
destitute of work, the ordering of material in Germany 
on account of reparations has aroused a very strong 
The Government admits that there have been 

negotiations with German locometive and 
wagon building firms, ‘but declares that’ no orders have 
been placed, nor will anything be done before consulting 
the various industries interested. Nevertheless, the 
Government. makes it clear that manufacturers must 
be prepared to consent to certain sacrifices for the benefit 
of the community, which probably means that financial 
considerations will have more weight than imdustrial 
interests: In the same way, strong efforts will be made 
‘o induce Germany to carry out the greater part of the 
vast scheme of public works which was presented by 
M. le Troequer, the late Minister of Public Works, mvolving 
an expenditure of 19,000 million francs, of which Germany 
would pay two-thirds in wages and material, the idea 
being that canal, railway and hydro-electric undertakings 
put in hand with the aid of German labour and material, 
would benefit the home industries without imcurring 
the risk of competition. The proposal, however, was 
reyected by the German Government in 1922, and there 
is very little hope of its meeting with a better reception 
now. The principle underlying the proposed treaty of 
commerce is that Germany shall supply coal and coke 
and facilitate the importation into that country of goods 
from Alsace and Lorraine, which provinces would find 
it very difficult to dispose of their products in France. 
Manufactured goods are to be supplied to France on 
account of reparations on condition that the goods do 
not necessitate the importation of raw material. It is 
obviously quite impossible to impose restrictions of this 
kind, and there is a general feeling that any treaty of 
commerce with Germany will necessarily give to that 
country certain facilities for doing business here. The 
fact that Germany will be free to fix any import duties 
she pleases in January next strengthens her hand very 
onsiderably, France must have coal and coke on account 
of reparations, and she will have it under certain condi- 
tions favourable to Germany, and as it is feared by French 
manufacturers that they will find themselves. involved 
finally in a severe competition with German goods it 
is suggested whether, after ali, it would not be better 
to carry through a treaty of commerce in which Great 
Britain, Belgium and, perhaps, Italy, as well as France, 
would be partners. In other words, a general treaty of 
commerce would offer more guarantee of protection 
against. competition than an individual treaty carried 
out under conditions which are liable to give Germany 
in undue advantage. 


Light Car Construction. 


The motor car industry is developing so rapidly 
in the direction of the light car that that branch of con- 
struction is already overshadowing other departments 
of the trade. Beginning with the cyclecar, engines were 
employed running at very high speeds with a corre 
sponding reduction of weight per horse-power, and the 
results obtained were so good that engines of rather 
more power were introduced for the light car, with a 
maximum efficiency at between 3000 and 4000 revolutions 
per minute and, im some cases, even more. Thus, a 
1100cce. engine develops normally about 20 horse-power. 
The same thing is, of course, noticeable in the bigger 
vehicles, the engines of which are rated at about one-third 
of what they were formerly,.although giving the same 
power. The effect of this reduction of weight has been 
to put more engine power into the light cars, which have 
become so popular that some firms have had considerably 
to increase their production, 


Seamen’s Strikes. 

The periodical strikes of seamen and dockers 
at Havre and other ports are becoming so embarrassing 
that there is no longer any certainty about the departure 
of ships. For some time past the shipping has been partly 
held up at Havre by a strike of seamen who claimed an 
increase of 5 francs a day in wages. Half that amount 
was offered them and refused. The big steamers could 
only leave by completing the complement of hands with 
men from the navy. The shipowners are so ham 
with restrictions in competing for freights that they are 
obliged to resist these repeated demands for higher 
wages. It is hoped that a settlement will soon be arrived 
at over the question of the eight hours’ day, the Govern- 
ment having decided to arrange a conference of shipowners 
and seamen and official representatives. 


Commercial Aeroplanes. 
For the competition of commercial aeroplanes 
organised by the Air Ministry only three machines qualified 
-the Farman monoplane, with four Hispano-Suiza 
engines, developing altogether 720 horse-power; the 
Blériot, with four Salmson air-cooled engines of 920 
horse-power, and the Caudron, with three Salmson engines, 
one central and two lateral. The classification was 
upon a formula which took into account the load, average 
speed and engine power. The test consisted of three 
separate return journeys between Le Bourget and 
Bordeaux making a total distance of more than 3000 kiloms, 
The Farman, with a wing surface of 81 square metres 
and carrying a load of 850 kilos., effected the journeys 
with remarkable regularity at an average speed of 
179.4 kiloms, per hour. The load carried by the Biériot, 
with a wing surface of 126 square metres, was 1003 kilos., 
and the average speed attained was 146 kiloms. The first 
vrize was awarded to the Farman machine. The Caudron 
failed to do the journey on the first two days. 


protest. 
prone 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are in italics. 

Fee anes aay eee 
ngs. 

Copies of Specifications be obtained at the Patent Office 
Sale Branch, 25, South berm ildinge, Chancery-lane, we. 
at le. each. 

The date first given is the date = arpa 7 
ot the cnt of tha Chetagted ene of the 


complete Specification, 





; the second date, 
acceptance of the 


STEAM GENERATORS. 


219,073. April 14th, 1923.—Ieern@vemenrs 1x Steam Borcenrs, 
Aveling and Porter, Limited, and-Thomas Lake Aveling, 
both of Invicta Works, Rochester, Kept. 

This invention relates to larly those having a 
fire-box of the Belpaire in the boiler has a founda- 
tion frame to which the plates are rivéted and a corru- 
gated plate forming the crown of the boiler and has bent -over 
edges, which are riveted to the ends.of the fire-box plates. The 
main object of this invention is to construct boilers of inter- 
changeable parts, which can be made im the shop and be 
assembled together by unskilled re. A are fire-box plates 
having machined edges which are drilled to jig, and they have 
bent-over top endé to which a corrugated plate C is secured by 
rivets B, thus forming the crown and sides of the fire-box. D 
is a frame to which the fire-box plates A and the shell plates E 
are secured by rivets F, after the crown and side plate C have been 
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riveted to the plates A. Corresponding stay holes are then 
tapped in both sets of plates A and E, and. they are fitted with 
threaded stays G, which are seréwed into.the holes to any 
desired length by 4 stud driver, and are pnoumatically or hydrau- 
lically riveted. The roof of the outer shell consists of a plate H, 
having machined edges, and the sides are secured to the bent- 
over tops of the plates Eby rivets J and’to the plate K by rivets 
L, the plates K being secured by rivets M to plates N surrounding 
the boiler tubes, © other sides of the roof plate H are bent 
over and secured by rivets P to the side plates E of the shell. 
Transverse bars Q of T section, and having stems of segmental 
form, are seeured to the roof plate H by rivets R and to the top of 
the front plates E, and T-sh bars V are secured by rivets W 
to the side plates of the shell below the joints of the side plates 
and the roof.—July 14th, 1924, 


219,192. August 16th, 1923.—-IMPROVEMENTS IN AND CON- 
NECTED wits Steam GENERATORS, Babcock and Wilcox, 
Limited, and Sir James Kemnal, F.R.8.E., both of Babcock 
House, Farringdon-street, London, E.C, 4. 

This invention has for its object to provide an improved 
arrangement whereby the ordinary coal B ing may be supple 
mented or conveniently and rapidly replaced by oil firing. The 
arrangement is particularly adapted for use with low-grade 
solid fuel which cannot be burnt sufficiently rapidly to keep hot 
the usual arch, and which for this reason cannot ordinarily be 
used in furnaces of steara the oil being sprayed under 
the arch in order to maintain it sufficiently hot to permit the use 






gravity of the instrument. Two methods of carrying out the 
invention are illustrated in the accompanying drawings. A tele- 
= receiver or loud r A is mounted @ stand B, 

ween two legs of which-~see the left-hand i ration—the 
neck © for a sound horn passrs, and is arranged to spread out 
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above the instrument A inthe manner shown. In the case of the 
right-hand illustration the neck and s'and are formed integrally 
in one casting, preferably from aluminium or an aluminium 
alloy, and are shown in section. A compact arrangement of the 
kind shown on the left is very suitable for mounting in a com 
partment of a cabinet type of wireless receiver.—July 21st, 1924, 


CRANES AND CONVEYORS. 


218,775. April 25th, 1923.—IMPROVEMENTS IN OR RELATING 
TO LarTINe APPLIANCES AND THE LIKE, James Wilson Martin, 
of No. 1, Beech-grove, Longsight, Manchester. 

This invention relates to worm-driven lifting appliances, 
and consists in the provision of a double drive for the worm wheel 
without the provision of compensating levers. In the drawing 
A represents a frame which carries the whole of the gearing. 
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and early ignition of such low-grade fuel. A denotes the usual 
fuel hopper for feeding the ¢hain gra’e, the hopper being fitted 
with the usual shutter plate B and shutter C. D denotes the 
usual chain grate stoker, E the hopper apron, F the guillotine 
door, and G the tube extending from the exterior of the furnace 
through the apron E and door F into the combustion chamber. 
This tube G, or a similar arrangement, serves as a housing for an 
oil fuel burner—not shown—for leading the oil to a point beneath 
the arch H. The arrangement is such that the apron.E is mov- 
able with the guillotine door.—July 24th, 1924. 


TELEGRAPHS AND TELEPHONES. 
219,095. April 19th, 1923.—ImprovemeEnts tx Sounp Emirrine 
or TRANSMITTING INsTRUMENTs, The British Thomson- 
Houston Company, Limited, Crown House, Aldwych, 
London, W.C. 2, and John Henry Butcher, of 15, Caldecott- 
street, Rugby. 
According to this invention, a compact design of loud-speaking 
one is obtained by coiling the sound horn around a portion 
of the instrument in such a way that the centre of gravity of 








the sound horn is substantially vertically over the centre of 
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B is the lifting or chain wheel, which is carried by and fixed to 
the shaft C, on which is also fixed the worm wheel D, act uated by 
the worm E on the shaft F. On this shaft the hand chain wheel 
H and pinion J are also fixed, the latter gearing into pinion K, 
which is fixed to and drives the additional worm L gearing into 
and actuating the worm wheel D, and which provides additional 
safety.—July 17th, 1924. 


MEASURING AND TESTING INSTRUMENTS. 


219,179. August Ist, 1923.—IMPROVEMENTs IN Arn Brake 
Dynamometer Encine Power-trestive Mecnanism, Arm- 
strong Siddeley Motors, Limited, Frederick Robertson 
Smith, and Bernard William Shilson, all of Armstrong 
Siddeley Works, Park Side, Coventry, Warwickshire. 

This invention relates to air brake dynamometer engine power- 
testing mechanism of the type in which the air brake is enclosed 
in a casing andthe air delivered from the casing is directed 
upon either the engine or a radiator for cooling purposes. Inside 
che casing there is a ring of blades, each separately pivoted. The 
positions of the blades are adjustable, so as to vary the power 
absorbed. When the blades are set in the position in which they 
are concentric with the axis of rotation, they @ompletely pre- 
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vent any delivery of air. By moving the blades separately or in 
groups or simultaneously, so that they provide increasingly wi 

apertures, an inc’ ingly great amount of air is passed and more 
power is absorbed. With certain sizes of engine and air brake of 
this kind, there is difficulty at certain ~'—~ = in obtaining sufli- 
cient air for cooling purposes, although the power absorbed may 
be very high, and it is the object of this invention to provide 
means whereby the delivery under such conditions may be 
nereased without affecting the power absorption, so that the 
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plant can be used more efficiently os a fan or blower for cooling 
purposes. The dasing is shown at A, and part of one of the 
rotatang paddies of the fan at B. In addition to travelling round 
mside the casing the air flows in the direction of the arrows. 
Concentrically s around the fan is @ ring of blades C, 
which are balanced abott their pivots D, and are provided with 
arms E, which are coupled together by links F. Each blade, 
instead of extending from one wall G of the ca¢ing“to the other 
H, is divided into two parts C L, though there may be more than 
two parts, and the left-hand blade parts are all interconnected 
by the links F, so thet they are all simultaneously controlled, 
and the same applies to the right-hand blade parts which 
have arms M and links N.—July 24th, 1924. 


MACHINE TOOLS AND SHOP APPLIANCES. 


219,121.. May I4th, £923.—Iurerovep Type or ARC-WELDING 
Homprr, Thomas Charles Winfield, 28, The Avenue, 
Acotks Green, Birmingham, and Joseph Clifford Rea, 20, 
Sarehole-road, Hall Green, Birmingham. 


This imvention relates, to an improved t of holder for 


electrodes used in electric arc w ng, whereby the holder is 


open cireuited when not fitted with an electrode, and can safely 
be left about without causing fubion with Other metals of 
opposite polarity. It is also automé@tically locked when in cir- 
cuit for welding, and therefore no breaking of the contacts can 
take plage if the lever grip be released, a8 the operator does 
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not need to use the grip except for putting in or taking out an 
electrode. A is an insulated lever for operating the switch con- 
tacts B and C, O is a metal stem connecting with jaws D, G a 
connecting-rod, E are springs to ensure good contact which vary 
in compression according to size of electrode used, F is a small 
metal shield to protéet the stem S, K a cable sweated into B 
providing the live side of th switch, P a sliding bush carrying 
an insulated collar N, H LMI are insulated parts, R_ is an 
adjusting nut holding the sliding bush P in position, and J an 
insulated cup covering the switéh parts.—July 24th, 1924. 


219,164. July 9th, 1923.—Improvements mm LaTHEe Brps, 
Richard Edgar Holbrook, of 44, Martin-street, Stratford, 
London, E. 15. 

This invention relates to lathe beds, and it has for its object 
to provide a construction which will ensure ample support for 
the lathe saddle when operating upon work situated in the gap, 
and will also possess certain other advantages. The main 
portion A of the lathe bed may be of any usual type, and if 
preferred it may be provided with a longer gap B than usual, 
and it ean be filled in the ordinary manner by a bridge piece 
when the gap is not in use, At the front side of the bed is an 
offset portion C, which has machined upper edges D parallel 
with the main part of the bed, but at a culsaantially lower level. 
This offset portion extends from the end of the gap B nearest 
the headstock, fitted at D, to a position near the end of the bed 
EK, and upon it is slidably mounted a guide member F for the 
lathe saddle. This guide member extends over the working length 
of the main bed plus the length of the gap, or thereabouts, and 
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its upper face may carry the saddle guides G inclined somewhat 
transversely to the lathe bed. The guide member is machined 
to receive the saddle, and carries the lead serew H and the feed 
or back shaft, ifemployed. The lead screw is connected by gear 
wheels K to a feed shaft L parallel with it and driven from the 
headstock. Upon the underside of the guide member M is a 
pivotal member N, which may engage a guide slot O in the part 
P of the bed to allow the longitudinal movements of the guide 
member, while at the same time permitting it to be inclined to 
the axis of the lathe. This permits of taper turning without the 
inaceurecies which ordinarily arise from offsetting the tailstock 
of a la he, and also permits adjustments to be made with con- 
siderable accuracy by providing index marks Q at a considerable 
distance from the pivot, é.e., at the end of the guide member. 
To permit the lead and feed serews H and L to be operated from 
the main headstock ae the usual change gears R, mounted 
upon a quadrant plate 8, a telescopi tion U is pro- 
vided in the transmission to permit of the endwise movement of 





218,822. June 19th, 1923.—Mernop anp MacHINE ror Tem- 
PERING Saw Buapes, Phang Knives 4np Sruiar Toots, 
Paul Hustads and Karl Hustadt) Both of No. 3) Hohen- 
brickerstrasse, Remscheid-Hasten, Germany. 

In the stationary frame A a three-armed bow B connected 
with the lower pressing plate C is rotatably mounted. In this 
bow-shaped frame B 4 screw spindle E is guided, and is adapted 
to be screwed up and down with the aid’of the hand. The 
top plate F is fixed on the lower end of the screw spindle, so that 
it can be pressed upon the lower plate C when the hand wheel is 
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rotated. The tool G—for instanee, a cireular saw blade—to 
be tempered is placed between the two plates C and F. In these 
plates electric heating spirals H and K are embedded. The heat- 
ing spirals embedded in the plates € and F are covered by the 
heating plates proper O and P, which act upon the tool. An 
am -meter is inserted in the eireuit formed by the wires L, 
and serves to ensure the maintenance of a uniform temperature 
for the tempering. A pyrometer, which may be conneeted with 
a millivolt-meter is also provided.—July 17th, 1924. 


MOTOR CARS AND ROAD TRAFFIC. 


202,304.—August 4th, 1923.—Improvements In Dynamo- 
ELECTRIC MacuInes, Robert Bosch Aktiengesellschaft, of 

4, Militarstrasse Stuttgart. 
This specification describes a combined lighting generator and 
magneto. The armature A of the generator runs between pole 
shoes D. The magnets are shown at C. Between the pole 


N®. 202,304 


, 
tH 


KS 


NX 


Z 


| 

feeder, in such relation to the printing cylinder that the printed 
sheet is delivered along a path substantially leyel with the top of 
the cylinder, and jin ry aixection té thal in Which ¢), 

sheet was fed in. In the drawing, A represents the frame, 1: 
the cylinder, C the reciprocating bed, and D the inking mechan 

ism. The top sheet on the pile E is picked up by some! devic. 
of known type, and moved to the feed roller F, which feeds it 0) 
to the table G, The surface of the latter is in a plane approxi 

mately tangential to the bottom H of the cylinder, and the shee: 
is seized by the grippers I of the cylinder. During the rotation «; 
the cylinder, as indieated by the arrow, and the movement of th. 
bed, the sheet is: printed, and before the rotation is complete: 
the sheet, with the print facing upwards, is fed across the bricdg:, 
K on to the conveyor L, to the pile M. By arranging the delivery 
substantially level with the ‘op af the Splice and all in « 
rectilinear path in the opposite direction to the feeding in, th. 
design is rendered very simple and eonvéenient.—July 17th, 1924 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested to not 
, in order to make sure of its insertion, the necessary information 
should reach this o, an, or before, the morning of the Wednesday 
of the week ing the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


THURSDAY Ano FRIDAY, SEPTEMBER 41a anv Sra. 


Tron anpD Street Instirvte.—British Empire Exhibition, 
Wembley. Autumn meeting. For programme see page 104. 


FRIDAY tro SATURDAY, SEPTEMBER 5Sru tro 27H. 


MAcHINe Toor AND ENGINEERING Exnisrrion.—At Olympia 


10.30 a.m. (10 a.m. Saturdays). 


SATURDAY, SEPTEMBER 6rn. 


Institute oF Baitisn FouNpDRYMEN.—Visit to the Grappe 
hall Works of the Richmond Gas Stove and Meter Company 
Limited, near Warrington, 3.15 p.m. 


MONDAY to THURSDAY, SEPTEMBER 8rn ro lita. 


InstiTruTe OF Metats.—lIns itution of Mechanical Engineers, 
Storey’s-gate, Westminster, 8.W.1. Autumn meeting. For 
programme see page 132. 


TUESDAY, SEPTEMBER Orza. 


Institute oF Marine Enaineers.—85/88, The Minories, 
Tower Hill, London, E.1. “The Measurement of Pressure,” 
by Mr. J. L. Hodgson. 6.30 p.m. 


TUESDAY axyp WEDNESDAY, SEPTEMBER | 6ru anv I7ru. 
InstrruTION or Pusuic Licutinc ENcGINeeRs AND Super- 
INTENDENTs. Annual meeting in Glasgow. For programme 
see page 181. 
THURSDAY, SEPTEMBER l1éru. 


INSTITUTION OF MuNrcrpaL AND County ENomeers.—Town 
Hall, Mansfield. East Midland District meeting. 10.30 a.m. 


TUESDAY, SEPTEMBER 23xrp. 


InstiruTe OF Marine Enctneers.—85/88, The Minories, 
Tower Hill, London, E.1. “An Engineer's Life in Eastern 
Oilfields,”’ by Mr. E. B. Seymour Norton. 6.30 p.m. 
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shoes D there is a small gap X. The ignition generator B is 
fixed to a carrier K, and the magnets C also serve to provide the 
field for this generator. Gaps are also form:d in the pole shoes 
E, as shown at H.—July 17th, 1924. 
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MISCELLANEOUS. 


206,159. October 26th, 1923.—ImPprROVEMENTS IN AND RELAT- 
1ING TO Power Pxrintinc Presses, Rockstroh-Werke 
Aktiengesellschaft, of Heidenau, near Dresden. 

An automatic sheet feed mechanism is incorporated with a 

stop press of the usual design, having e reciprocating bed and an 

impression cylinder revolving always in the same direction, the 
provision of the sheet feeder entailing no departure from this 
design. The sheet is fed to the bottom of the cylinder. In cases 
where this has been done heretofore in stop presses, the printed 
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| plant will consist of two Babcock and 


Tue Becco ENGINGERING AND Caemicat Company, Limited, 
London, informs us that it has received two repeat orders from 
the Gas Light and Coke Company for water-softening plants, 
to be installed at Beckton (480,000 gallons per day), and Nine 
Elms (108,000 gallons per day). 

Tus Hamwortny ENGINEERING Company, Limited, of 76, 
Victoria-street, Westminster, 8.W. 1, London, informs us that 
it has supplied two of its motor-driven air compressors, each 
of 170 cubic feet capacity, direct-coupled to 25 brake horse- 
power electric motors, to the House of Commons. 


Tue WestineHouse Brake anv Saxpy Sienat Company, 
Limited, of 82, York-road, King’s Cross, London, N.1, has re- 
ceived an order from the Collins Green Colliery Company, Limited, 
for electro-pneumatic safety appliances at its No. 1 Bold Pit 
comprising two sets completely interlocked air lock door control 
gear, tub retarders for running-off side of pit top, scotch blocks 
for holding tubs in front of pit top, and point operating cylinders 
for control of the diverging roads at the running-on side of 
the pit. 

Tae LyrernatTionat ComBusTION ENGINEERING CORPORA- 
TIon of New York, which is an associated company of the 
Vickers and International Combustion Engineering, Limited, 
London, received the following orders for Lopulco equipments 
during the month of June :—Narragansett Electric Lighting 
Company, with six boilers ; St. Joseph Lead Company, River- 
mines, with two 1000 horse-power Heine boilers; Alleghany 
Steel Company,- Pittsburg, with two 760 horse-power Stirling 
boilers. 


Tue Vickers anp INTERNATIONAL ComBUSTION ENGINEER- 
ine, Limited, of Africa House, Kingsway, London, W.C. 2, 
has received an order for a complete pulverised fuel installation 
for the power station of the County Borough of Derby. The 
Vileox water-tube 
boilers to give steam at 300 Tb. per square inch superheated 
to 750 deg. Fah.; each boiler having a. Lopuleo combus- 
tion chamber with water screen and passages inside the walls 
for preheating the air. 








American Iwetrrurs or Mintye aNp METALLURGICAI 
Enemnerers.—We are asked to announce that the one hundred 


and thirtieth meeting of the American Institute of Mining 
and Metallurgical E 
Alabama, on 
tour of the Society will start from Washington on October 7th 
in a special train of Pullman cars, in’ which the party will live 
until the 17th inst., saving for the time spent im Birmingham. 
The following places will be visited, in addition to excursions 
made from Bi 


ineers. will be held at Birmingham, 
tober 13th, 14th and 15th next. The annual 


rmingham :—The Shenandoah Valley, with its 





sheet has sometimes been delivered to rollers or bands at the 
opposite side of the cylinder, and sometimes it has been guided 
upwards along an inclined path, and then deflected towards the 
opposite side, in a which itates slow running of the 
machine, and interfered with access to the inking mechanism 








the guide member F, as well as universal joints V to provide for 
the angular movements of the guide member.—July 24th, 1924. 





and manipulation thereof. According to this invention, the 
delivery apparatus is arranged directly above the automatic 








caverns and grottoes ; Bluefield and the Pocahontas coalfield ; 
the Valley of the Holston River and the Mascot Mines of the 
American Zinc Company of Tennessee ; Copperhill and Duck- 
town, for the minés of the Tennessee i Company and of 
the Ducktown Copper, Sulphur and Tron Company ; the national 
parks in the vicinity of Chattariooga ; and Roanoake to view 
section of the Blue Ridge Mountains. 
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